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,,.;_;; ENVIRONMENTAL SERVICES, INC. 
j CIJ . ' 146 SOUTH RIVER AVENUE 
""Ci) HOLLAND, MICHIGAN 49423 

r ;n PHONE 616-396-1209 

.~ J 1~.--''========================================================= 
TO: 

I ' DATE: 

L SAMPLE: 

l • 
ESI i: 

t NOTE: 

NUS Corporation 
Re: Case #2297 

January 19,1984 

Allied Slip 2297-1 

831249-1 

1) All results reported as micrograms per liter. 
2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of detection 

may not be as accurate. 

l~ .. ~~~~:~~:~R~~~~C PRIORITY POLLUTANTS 
... N.D . 1,1,1-trichloroethane (10) N.D. 

cis-1,3-dichloropropene (10) N.D. 

trans-1,3-dichloropropene (10> N.D. L. 
t: 
~· 
~ .. 
f' 
l ,,.. 

r 
1 ""' 

l 

bromoform (10) 

~hlorodibromomethane (10) 

bromodichloromethane (10) 

methylene chloride (10) 

1,1-dichloroethylene (10) 

1,1-dichloroetha~e (10) 

carbon tetrachloride (10> 

1,2-dichloropropane (10) 

trichloroethylene (10) 

1,1,2-trichloroethane (10) 

/tetrachloroethylene ( 10) 

trans-1,2-dichloroethylene 

1,2-dichloroethane (10) 

OTHER VOLATILE ORGANICS: 

NONE 

( 10) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

/1,1,2,2-tetrachloroethane (10) N.D. 

2-chloroethyl vinyl ether (10) N.D. 

chlorobenzene <10) 

benzene (10) 

toluene <10) 

ethyl benzene (10> 

chloromethane (10) 

bromomethane (10) 

vinyl chloride (10) 

chloroethane (10) 

acrolein (100) 

acrylonitrile <100) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

ng. added, ng. recovered, % recovery of Surrogate il: 

ng. added, ng. recovered, % recovery of Surrogate #2: 

100,101,101 

100,113,113 

Amount of sample extracted: 5.0 ml 

Amount of sample injected: 5.0 ml 



.. , ........... WESTERN MICHIGAN 
,,_. ENVIRONMENTAL SERVICES, INC • 

.. en 146SOUTH RIVER AVENUE 
11) HOLLAND, MICHIGAN 49423 

Jll--------------------------------------------------------------P_H_o_N_e_s_1_s_-3_9_s--12_o_9 __ 

I • 
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TO: 

DATE: 

SAMPLE: 

ESI t: 

NOTE: 

NUS Corporation 
Re: Case 12297 

January 19, 1984 

Allied Slip-Aqueous 2297-1 

831249-1 

1) All results reported as micrograms per liter. 
2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of Detection me 

not be as accurate. 

ACID EXTRACTABLE PRIORITY POLLUTANTS: 

phenol (10> 

~-chlorophenol <10) 

i,4-dichlorophenol <10) 

2,4,6-trichlorophenol (10) 

pentachlorophenol (10) 

N.D. 

N.D. 

N.D. 

·N.D. 

N.D. 

2-nitrophenol (10> 

4-nitrophenol (10) 

2,4-dinitrophenol (40) 

N.D. 

N.D. 

N.D. 

2-methyl-4,6-dinitrophenol(60)N.D. 

2,4-dimethylphenol (10) N.D. 

4-chloro-3-methylphenol <10> 2.8 

OTHER ACID AND BASE-NEUTRAL EXTRACTABLES: 

NONE 

ug. added, ug. recovered, % 

ug. added, ug. recovered, % 

ug. added, ug. recovered, % 

Amount of Sample Extracted 

Final Extract Volume: 

Amount of Extract Injected: 

recovery of Acid-Extractable Surrogate: 100,35,35 

recovery of Base-Neutral Surrogate tl: 100,95,95 

recovery of Base-Neutral Surrogate t2: 

1,000 ml. 

1.0 ml. 

1. 0 ul. 

100,88,88 



ml.-1-J WESTERN MICHIGAN 
- ENVIRONMENTAL SERVICES, INC. Sf! 146 SOUTH RIVER AVENUE 
..., HOLLAND, MICHIGAN 49423 

f0----------------------------------------------------------P_H_o_N_E_s_,_s_-3_9s_-_,2_o_g __ 

: '!< 

L .. 

f .. 

rL 
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TO: 

DATE: 

SAMPLE: 

ESI #: 

NOTE: 

NUS Corporation 
Re: Case #2297 

January 19, 1984 

Allied Slip-Aqueous 2297-1 

831249-1 

1) All results reported as micrograms per liter 
2) N.D. means not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of Detection 

may not be as accurate. 

BASE NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS: 

1,2-dichlorobenzene (10) N.D. dimethylphthalate (10> 

·,)-dichlorobenzene ( 10) N.D. /diethylphthalate ( 10) 

1,4-dichlorobenzene (10) N.D. di-n-butyl phthalate (10) 

1,2,4-trichlorobenzene (10) 

hexachlorocyclopentadiene (20) 

hexachloroethane (10) 

hexachlorobutadiene <10) 

hexachlorobenzene (10) 

bis<2-chloroethyl)ether (10) 

bis<2-chloroisopropyl>ether (10> 

bis(2-chloroethoxy)methane (10) 

N.D. butyl benzyl phthalate (10) 

N.D. bis(2-ethylhexyl)phthalate(l0) 

N.D. di-n-octylphthalate <10) 

N.D. naphthalene (10) 

N.D. 2-chloronaphthalene <10) 

N.D. acenaphthylene (10) 

N.D. acenaphthene (10) 

N.D. phenanthrene (10) 

N.D . 

5.6 

1.3 

! 4 ~/4-chlorophenylphenyl ether (10) N.D. anthracene <10) 

N.D. 

3.0 

1.3 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

i 
I"' ' 

T 
J 

' . 

-bromophenylphenyl ether (10) 

isophorone (10) 

nitrobenzene (10) 

2,4-dinitrotoluene (10) 

2,6-dinitroltoluene (10> 

n-nitrosodimethylamine (10> 

~n-nitrosodiphenylamine <10> 

n-nitrosodi-n-propylamine (10) 

1,2-diphenylhydrazine (10) 

3,3'-dichlo~obenzidine (30) 

benzidine (100) 

N.D. fluorene (10) 

N.D. fluoranthene (10) 

N.D. pyrene (10) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

chrysene (10) 

benzo(a)anthracene (10) 

benzo(k)fluoranthene (10) 

benzo(b)fluoranthene <10> 

benzo(a)pyrene (10> 

indeno(l,2,3-cd>pyrene (20> 

dibenzo(a,h)anthracene (20) 

benzo(g,h,i)perylene (20) 



- L..U WESTERN MICHIGAN 
·- ENVIRONMENTAL SERVICES, INC. 
·Jn 146 SOUTH RIVER AVENUE 
~ HOLLAND, MICHIGAN 49423 f[J ________________________________ P_H_o_N_E_s_1s_·_39_s_-1_2_o_g_ 

L~ TO: 

t ·'" DATE: 

t. SAMPLE: 

~."l ESI t: 
L NOTE: 

NUS Corporation 
Re: Case 12297 

Janaury 19,1984 

Allied Slip-Aqueous 2297-1 

831249-1 

1> All results reported as micrograms per liter. 
2) N.D. indicates not detected 

~~ 3) The lower Limit of Detection is indicated in parentheses. 

~ PESTICIDE AND PCB PRIORITY POLLUTANTS: 

J"' aldrin (0.01> 

L .. dieldrin (0.01) 

4 4'-DDT (0.01) 

l '/4~,4'-DDE (0.01) 
~ 

4,4'-DDD (0.01) 

}( alpha-endosulfan (0.01) 

beta-endosulfan (0.01) 
411 }1 endosulfan sulfate ( 0. 01) 

· .. endrin (0.01) 

r .. endrin aldehyde ( 0. 01) 

I"" heptachlor < 0. 01 > 

r~ heptachlor epoxide (0.01) 

t~ 2,3,7,8-tetrachloro-dibenzo­

":>-dioxin (0.01> 
r· 
1 
1 "" 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

.N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

alpha-BHC (0.01) N.D. 

beta-BHC (0.01) N.D. 

delta-BHC (0.01) N.D. 

gamma-BHC(lindane)(0.01) N.D. 

chlordane (0.05) N.D. 

toxaphene (0.05) N.D. 

PCB-1016 (0.05) N.D. 

PCB-1221 (0.05) N.D. 

PCB-1232 (0.05) N.D. 

PCB-1242 (0.05) N.D. 

PCB-1248 (0.05) N.D. 

PCB-1254 (0.05) N.D. 

PCB-1260 (0.05) N.D. 

ng. added, ng. recovered, % recovery of Pesticide/PCB Surrogate: 1520,1535,101 .. 
!. Amount of Sample Extracted: 1000 ml 
1 "" Final Extract Vol urne: 

· Amount of Extract Injected: 

1.0 ml 

4.5-5.2 ul 



·- ENVIRONMENTAL SERVICES, INC. 
· fn 146 SOUTH RIVER AVENUE /' 
~ HOLLAND, MICHIGAN 49423 . ' ll PHONE 616-396-1209 

;11 1----------

TO: NUS Corporation 
Re: Case #2297 

r DATE: January 19,1984 .. , 

r ·~ 
l 

J"" 
L .. 

r , 
L~ 

1. "" 

I 

SAMPLE: 

ESI i: 

Allied Slip Solid 2297-2 

831249-2 

NOTE: 1) All results reported as micrograms per kilogram (wet). 
Total Solids = 61.0 

2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of detection 

may not be as accurate. 

VOLATILE ORGANIC PRIORITY POLLUTANTS 

chloroform (10> 

romoform (10) 

chlorodibromomethane (10) 

bromodichloromethane (10) 

methylene chloride (10) 

1,1-dichloroethylene (10) 

1,1-dichloroethane (10) 

carbon tetrachloride (10) 

1,2-dichloropropane (10) 

trichloroethylene (10) 

1,1,2-trichloroethane (10) 

tetrachloroethylene (10) 

. rans-1,2-dichloroethylene 

1,2-dichloroethane (10) 

OTHER VOLATILE ORGANICS: 

NONE 

( 10) 

N.D. 

N.D. 

N.D. 

N.D. 

3.5 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

2.3 

N.D. 

N.D. 

1,1,1-trichloroethane <10) N.D. 

cis-1,3-dichloropropene (10) N.D. 

trans-1,3-dichloropropene (10) N.D. 

1,1,2,2-tetrachloroethane (10) N.D. 

2-chloroethyl vinyl ether (10) N.D. 

chlorobenzene (10) N.D. . 
benzene <10) N.D. 

toluene (10) 3.6 

ethyl benzene (10) N.D. 

chloromethane (10) 

bromomethane (10) 

vinyl chloride (10) 

chloroethane (10> 

acrolein (100) 

acrylonitrile (100) 

N.D. 

N.D. 

N.D . 

N.D. 

N.D. 

N.D. 

ng. added, ng. recovered, % recovery of Surrogate il: 100,108,108 

ng. added, ng. recovered, % 

Amount of sample extracted: 

Amount of sample injected: 

recovery of Surrogate #2: 

5.0 gm 

5.0 gm 

100,119,119 



-=LlJ WESTERN MICHIGAN 
; ;': ENVIRONMENTAL SERVICES, INC • 
.,_ 146 SOUTH RIVER AVENUE 
~ HOLLAND, MICHIGAN 49423 

·f1J ______________________________________________________________ P_H_o_N_E_s_1_s_-3_9_6·-12_o_g __ 

- . 
Cc 

I 
t . 
• 
l 
"' 

TO: 

DATE: 

SAMPLE: 

ESI i: 
NOTE: 

NUS Corporation 
Re: Case t2297 

January 19, 1984 

Allied Slip-Solid 2297-2 

831249-2 

1) All results reported as milligrams per kilogram (wet). 
Total Solids = 61.0% 

2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. r 

.. 
4) Reported values that are less than the lower Limit of Detection rna) 

not be as accurate . 

(, ACID EXTRACTABLE PRIORITY POLLUTANTS: 

.... henol <1.6) 

,-chlorophenol (1.6 

2,4-dichlorophenol (1.6) 

N.D. 

N.D. 

N.D. r· 2,4,6-trichlorophenol (1.6) N.D. 
" .. ,j)lj 

pentachlorophenol (1.6) N.D. 

t~ 4-chloro-3-methylphenol (1.6) N.D. 

2-nitrophenol <1.6) 

4-nitrophenol (1.6) 

2,4-dinitrophenol (6.4) 

N.D. 

N.D. 

N.D. 

2-methyl-4,6-dinitrophenol(9.6)N.D. 

2,4-dimethylphenol (1.6) N.D. 

~ OTHER ACID AND BASE-NEUTRAL EXTRACTABLES: r tridecane,7-methyl- 6 benzene,(l-ethyloctadecyl)-

- hexadecane 11 pentadecane,2,6,10,14-tetramethyl-

7 

12 

5 

5 

5 

9 

9 

4 

4 

6 

, ' 
i 

l-heptadecanol 4 benzene,Cl-pentylheptyl>-

tridecane,7-phenyl-

- -eicosanol 

heptadecane,2,6,10,14-tetramethyl­

hexadecane 

4 

4 

5 

benzene,(l-propylnonyl)­

benzene,Cl-ethyldecyl)­

octadecane 

12 eicosane 

9 eicosane 

11 eicosane 

benzene,(l,l-diethylpropyl)­

benzene,(2-decyldodecyl)-

cyclohexane,l-(1,5-dimethylhexyl)-4-(4-methylpentyl>-

ug. added, ug. recovered, % recovery of Acid-Extractable Surrogate: 

ug. added, ug. recovered, % recovery of Base-Neutral Surrogate il: 

ug. added, ug. recovered, % recovery of Base-Neutral Surrogate #2: 

Amount of Sample Extracted 32.4 gm 

Final Extract Volume: 4.0 ml. 

Amount of Extract Injected: 1.0 ul. 

100,84,84 

100,123,1:2 

100,131,1~ 



~ WESTERN MICHIGAN 
[ :: ENVIRONMENTAL SERVICES, INC . 
.,_ 146 SOUTH RIVER AVENUE 
.. 2.) HOLLAND, MICHIGAN 49423 

iJll--------------------------------------------------------------P_H_o_N __ E-61-6-·3_9_6·-1-20_9 ___ 

1 " 

-' 

DATE: 

SAMPLE: 

ESI i: 

NOTE: 

NUS Corporation 
Re: Case 12297 

January 19, 1984 

Allied Slip-Solid 2297-2 

831249-2 

1) All results reported as milligrams per kilogram (wet). 
Total Solids = 61.0% 

2) N.D. means not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of Detection 

may not be as accurate. 

BASE NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS: 

1,2-dichlorobenzene (1.2) N.D. dimethylphthalate (1.2) N.D . 

. ,3-dichlorobenzene (1.2) N.D. diethylphthalate (1.2} 0.31 

1,4-dichlorobenzene (1.2) N.D. di-n-butyl phthalate (1.2) N.D. 

1,2,4-trichlorobenzene (1.2) N.D. butyl benzyl phthalate (1.2) N.D. 

hexachlorocyclopentadiene (2.4> N.D. bis(2-ethylhexyl)phthalate<l.2) 0.22 

hexachloroethane (1.2) N.D. di-n-octylphthalate (1.2> N.D. 

hexachlorobutadiene (1.2) N.D. naphthalene (1.2) N.D. 

hexachlorobenzene <1.2) 

bis(2-chloroethyl)ether (1.2) 

bis(2-chloroisopropyl)ether (1.2> 

bis(2-chloroethoxy)methane (1.2) 

4-chlorophenylphenyl ether (1.2) 

~-bromophenylphenyl ether (1.2) 

isophorone (1.2) 

nitrobenzene (1.2> 

2,4-dinitrotoluene (1.2) 

2,6-dinitroltoluene (1.2) 

n-nitrosodimethylamine (1.2> 

n-nitrosodiphenylamine (1.2) 

n-nitrosodi-n-propylamine (1.2) 

1,2-diphenylhydrazine (1.2) 

3,3'-dichlorobenzidine (3.6) 

benzidine (12) 

N.D. 

N.D. 

N.D. 

N.D. 

0.27 

N.D. 

N.D. 

N.D. 

0.27 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

2-chloronaphthalene <1.2) 

acenaphthylene (1.2> 

acenaphthene (1.2) 

phenanthrene <1.2) 

anthracene (1.2) 

fluorene <1.2) 

fluoranthene <1.2> 

pyrene <1.2> 

chrysene (1.2) 

benzo(a)anthracene (1.2) 

benzo(k)fluoranthene (1.2) 

benzo(b)fluoranthene (1.2) 

benzo(a)pyrene (1.2> 

indeno(l,2,3-cd)pyrene (2.4) 

dibenzo(a,h)anthracene (2.4) 

benzo(g,h,i)perylene (2.4) 

N.D. 

N.D. 

0.16 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 



•1.-1-J WESTERN MICHIGAN 
i:: ENVIRONMENTAL SERVICES, INC. 
~- 146 SOUTH RIVER AVENUE 

1~ HOLLAND, MICHIGAN 49423 

tilJ~--------------------------------------------------------------P_H_o_N __ E_s_16_·_39_s_-1_2_o_g __ 

1.~----------------------------------------------------------------------------------
j lTV'\ 0 

i; .LV o 

t• DATE: 
.• SAMPLE: 

NUS Corporation 
Re: Case 12297 

January 19,1984 

Allied Slip-Solid 2297-2 

831249-2 1" ESI t: 
..... NOTE: ... 1) All results reported as milligrams per kilogram <wet) . 

Total Solids= 61.0% 
'~ 2) N.D. indicates not detected 
1 --------~3~)~T~h~e~l~o~w~e~r~L~l~·m~l~·t~o~f~D~e~t~e~c~t=i=o~n~i~s~i~n~d~i~c~a~t~e~d~i~n~p~a~r~e~n~t~h~e~s~e~s~·----------.. 

PESTICIDE AND PCB 

t* aldrin < 0. 005) 

"'dieldrin (0.01> 

PRIORITY POLLUTANTS: 

~ t. ,'-DDT (0.01) 

t. 4,4'-DDE (0.01) 

~- 4,4'-DDD (0.01) 

IJ.., alpha-endosulfan ( 0. 01) 

,. beta-endosulf an ( 0. 01) 

l .. endosulfan sulfate (0.01) 

endrin (0.01) 

}:endrin aldehyde (0.01) 

heptachlor (0.005) 
'!I 

r heptachlor epoxide (0.005) 
1
·2,3,7,8-tetrachloro-dibenzo-

_t>-dioxin (0.01) 

N.D. 

N.D. 

N.D. 

0.014 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

alpha-BHC (0.005) 

beta-BHC (0.005) 

delta-BHC (0.005) 

N.D. 

N.D. 

N.D. 

gamma-BHCClindane)(0.005)N.D. 

chlordane (0.05) N.D. 

toxaphene (0.05) N.D. 

PCB-1016 (0.05) N.D. 

PCB-1221 (0.05) N.D. 

PCB-1232 (0.05) N.D. 

PCB-1242 (0.05) N.D. 

PCB-1248 (0.05) 0.16 

PCB-1254 (0.05) N.D. 

PCB-1260 (0.05) 0.32 

r~ng. added, ng. recovered, % recovery of Pesticide/PCB Surrogate: * 
J"'Amount of Sample Extracted: 41.5 gm. 

~Final Extract Volume: 10 ml. 

; . .,Amount of Extract Injected: 4. 5-5.2 ul 

*No recovery data possible due to interference from substances detected. 
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•- ENVIRONMENTAL SERVICES, INC. 
· CIJ 146 SOUTH RIVER AVENUE / 
"» HOLLAND, MICHIGAN 49423 

~ ITI~------------------------------P_H_o_N_E_s_1_s._3_9s_-1_2_o9 __ 
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TO: 

DATE: 

SAMPLE: 

ESI #: 

NOTE: 

NUS Corporation 
Re: Case #2297 

January 19,1984 

Allied Slip Embankment Solid 2297-3 

831249-3 

1) All results reported as micrograms per kilogram (wet). 
Total Solids = 55.5 

2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of detection 

may not be as accurate. 

VOLATILE ORGANIC PRIORITY POLLUTANTS 

chloroform (10) 

romoform ( 10) 

chlorodibromomethane (10) 

bromodichloromethane (10) 

methylene chloride (10) 

1,1-dichloroethylene (10) 

1,1-dichloroethane (10) 

carbon tetrachloride (10) 

1,2-dichloropropane <10) 

trichloroethylene (10) 

1,1,2-trichloroethane (10) 

tetrachloroethylene (10) 

_rans-1,2-dichloroethylene 

1,2-dichloroethane <10) 

OTHER VOLATILE ORGANICS: 

NONE 

(10) 

N.D. 

N.D. 

N.D. 

N.D. 

3.3 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

1,1,1-trichloroethane <10) N.D. 

cis-1,3-dichloropropene (10) N.D. 

trans-1,3-dichloropropene (10) N.D. 

1,1,2,2-tetrachloroethane (10) N.D. 

2-chloroethyl vinyl ether ( 10) N.D. 

chlorobenzene (10) N.D. 

benzene (10) N.D. 

toluene (10) N.D. 

ethyl benzene (10) N.D. 

chloromethane (10) N.D. 

bromomethane ( 10) N.D. 

vinyl chloride (10) N.D. 

chloroethane (10) N.D. 

acrolein (100) N.D. 

acrylonitrile (100) N.D. 

ng. added, ng. recovered, % recovery of Surrogate #1: 

ng. added, ng. recovered, % recovery of Surrogate #2: 

100,104,104 

100,116,116 

Amount of sample extracted: 5.0 gm 

Amount of sample injected: 5.0 gm 



·L.-1-.l WESTERN MICHIGAN 
- ENVIRONMENTAL SERVICES, INC. 
C1J 146 SOUTH RIVER AVENUE 
'\) HOLLAND, MICHIGAN 49423 

J:0-----------------------------P-H_o_N_E_6_1_6--3-96--1-2-09--

TO: 

DATE: 

SAMPLE: 

ESI t: 
r~ NOTE: 

NUS Corporation 
Re: Case 42297 

January 19, 1984 

Allied Slip Embankment-Solid 2297-3 

831249-3 

1) All results reported as milligrams per kilogram (wet). 
Total Solids = 55.5% 

2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of Detection may 

not be as accurate. 

['"' ACID EXTRACTABLE PRIORITY POLLUTANTS: 
"' phenol (0.4) 

r .. :c.. .. ..:hlorophenol ( 0. 4) 

2,4-dichlorophenol (0.4) 
·•f 

[ 2,4,6-trichlorophenol (0.4) 

... pentachlorophenol ( 0. 4 > 

N.D. 

N.D. 

N.D. 

N.D • 

N.D. 

2-nitrophenol (0.4> N.D. 

4-nitrophenol (0.4) N.D. 

2,4-dinitrophenol (1.6) N.D. 

2-methyl-4,6-dinitrophenol(2.4)N.D. 

2,4-dimethylphenol (0.4) N.D. 

~: 4-chloro-3-methylphenol (0.4) N.D. 

~OTHER ACID AND BASE-NEUTRAL EXTRACTABLES: 

f~ 

r 
! 
l. 

NONE 

; 
~ ... ug. added, ug. recovered, % 
a 

ug. added, ug. recovered, % 

ug. added, ug. recovered, % ... 
L Amount of Sample Extracted 

~ 

Final Extract Volume: 

Amount of Extract Injected: 

recovery 

recovery 

recovery 

26.5 gm 

1.0 ml. 

1. 0 ul. 

of 

of 

of 

Acid-Extractable Surrogate: 100,48,48 

Base-Neutral Surrogate 11: 

Base-Neutral Surrogate 12: 

100,73,73 

100,79,79 



.. L.-1-.J -SG 
·ro 

WESTERN MICHIGAN 
ENVIRONMENTAL SERVICES, INC. 

146 SOUTH RIVER AVENUE 
HOLLAND, MICHIGAN 49423 

, PHONE 616·396·1209 

• • 
J ... TO: 

t~ DATE: 

SAMPLE: .. 
~~ 

ESI t: 

NOTE: 
"' 

l ~ 

t 

NUS Corporation 
Re: Case 12297 

January 19, 1984 

Allied Slip Embankment-Solid 2297-3 

831249-3 

1) All results reported as milligrams per kilogram (wet). 
Total Solids = 55.5% 

2) N.D. means not detected. 
3) The lower Limit of Detection is indicated in parentheses. .... 
4) Reported values that are less than the lower Limit of Detection 

may not be as accurate. 

BASE NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS: 

1,2-dichlorobenzene (0.4) N.D. dimethylphthalate (0.4) 

' L. _,3-dichlorobenzene (0.4) N.D. diethylphthalate (0.4} 

l~ .. 

J: 

1,4-dichlorobenzene (0.4) 

1,2,4-trichlorobenzene (0.4) 

hexachlorocyclopentadiene (0.8) 

hexachloroethane (0.4) 

hexachlorobutadiene (0.4) 

' hexachlorobenzene (0.4) 

r~ bis(2-chloroethyl>ether (0.4) 

bis(2-chloroisopropyl)ether (0.4) 

[. bis(2-chloroethoxy)methane (0.4) 

A-chlorophenylphenyl ether (0.4) 

r 4-bromophenylphenyl ether (0.4) 
i'" 

f' 
! 

isophorone (0.4) 

nitrobenzene (0.4) 

t~ 2,4-dinitrotoluene (0.4) 

2,6-dinitroltoluene (0.4) 

1 " n-ni trosodimethylamine ( 0. 4) 

n-nitrosodiphenylamine (0.4) 

1. 
~ n-nitrosodi-n-propylamine (0.4) 

1,2-diphenylhydrazine (0.4) 

3,3'-dichlorobenzidine <1.2) 

benzidine (4.0) 

N.D. 

N.D • 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

0.05 

N.D. 

N.D. 

N.D. 

N.D. 

di-n-butyl phthalate (0.4) 

butyl benzyl phthalate (0.4) 

bis(2-ethylhexyl)phthalate(0.4) 

di-n-octyl~hthalate (0.4) 

naphthalene (0.4) 

2-chloronaphthalene (0.4) 

acenaphthylene (0.4) 

acenaphthene (0.4) 

phenanthrene (0.4) 

anthracene (0.4) 

fluorene (0.4) 

fluoranthene (0.4) 

pyrene (0.4) 

chrysene (0.4) 

benzo(a)anthracene (0.4) 

benzo(k)fluoranthene (0.4> 

benzo(b)fluoranthene (0.4) 

benzo(a)pyrene (0.4) 

indeno(l,2,3-cd>pyrene (0.8) 

dibenzo(a,h)anthracene (0.8) 

benzo(g,h,i)perylene (0.8) 

N.D. 

0.17 

N.D. 

N.D. 

N.D. 

0.12 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 



L-L.J WESTERN MICHIGAN 
- ENVIRONMENTAL SERVICES, INC. 
$1) 146 SOUTH RIVER AVENUE 
~ HOLLAND, MICHIGAN 49423 

f0--------------------------------------------------------------P-H_o_N_E_6_1_6_·3_9_6·-12_o_9 ___ 

..J TO: .. 
t.' DATE: 

;;,. SAMPLE: 

NUS Corporation 
Re: Case 12297 

January 19,1984 

Allied Slip Embankment-Solid 2297-3 

831249-3 ',""'ESI 1: 

(..NOTE: 1) All results reported as milligrams per kilogram (wet). 
Total Solids = 55.5% 

.~ 2) N.D. indicates not detected 
1. --------~3~>~T~h~e~l~o~w_e~r~L~1~·m~1~·t~o~f-=D~e~t~e~c~t~i~o~n~i~s~i~n~d~i~c~a~t~e~d~i~n~p~a~r~e~n~t~h~e~s~e~s~·----------

.,. PESTICIDE AND PCB PRIORITY POLLUTANTS: 

J aldrin (0.0002) N.D. alpha-BHC (0.0002) 
:,.. 

N.D. 

N.D. 

N.D. 

dieldrin (0.001> 
( q.,;,·_.,_DDT (0.001) 
j ... 

4,4'-DDE (0.001) 
"" f 4,4'-DDD (0.001) 

~~alpha-endosulfan (0.001) 

r 
.. beta-endosulfan (0.001) 

,. endosulfan sulfate ( 0. 001) 

r~endrin (0.001) 

!.endrin aldehyde (0.001) 

,. heptachlor (0.0002) 

J heptachlor epoxide (0.0002) ,. 
/ 3,7,8-tetrachloro-dibenzo-

i p-dioxin (0.001) 
J ... 

,, 

N.D. 

N.D. 

0.0003 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

beta-BHC (0.0002) 

delta-BHC (0.0002) 

gamma-BHC(lindane)(0.0002)N.D. 

chlordane (0.002> N.D. 

toxaphene (0.002) N.D. 

PCB-1016 (0.002) N.D. 

PCB-1221 (0.002) N.D. 

PCB-1232 (0.002) N.D. 

PCB-1242 (0.002) N.D. 

PCB-1248 (0.002) N.D. 

PCB-1254 (0.002) N.D. 

PCB-1260 (0.002) 0.02 

: · ng. added, ng. recovered, % recovery of Pesticide/PCB Surrogate: 1520,1640,108 

l ""Amount of Sample Extracted: 29.8 gm 

~Final Extract Volume: 1. 0 ml 

~Amount of Extract Injected: 4.5-5.2 ul 

.. *No recovery data possible due to interference from substances detected. 



·-;en 
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., 

-.. 
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I. 

"" 

'· ... 

TO: 

DATE: 

SAMPLE: 

ESI :ft: 

NUS Corporation 
Re: Case #2297 

January 19,1984 

Allied Intake 2297-4 

831249-4 

..... -- ...... ,I, •••• ._,. tl'""'r-'\1'1 

ENVIRONMENTAL SERVICES, INC. 
146 SOUTH RIVER AVENUE , 

HOLLAND, MICHIGAN 49423 v 
PHONE 616-396-1209 

NOTE: 1> All results reported as micrograms per liter. 
2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of detection 

may not be as accurate. 

VOLATILE ORGANIC PRIORITY POLLUTANTS 

chloroform (10> 

bromoform (10) 

~hlorodibromomethane (10) 

bromodichloromethane (10) 

methylene chloride (10) 

1,1-dichloroethylene (10) 

1,1-dichloroethane (10) 

carbon tetrachloride (10) 

1,2-dichloropropane (10) 

trichloroethylene (10) 

1,1,2-trichloroethane (10) 

tetrachloroethylene (10) 

~rans-1,2-dichloroethylene 

1,2-dichloroethane <10) 

(10) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

1,1,1-trichloroethane (10) N.D. 

cis-1,3-dichloropropene (10) N.D. 

trans-1,3-dichloropropene (10) N.D. 

1,1,2,2-tetrachloroethane 

2-chloroethyl vinyl ether 

chlorobenzene (10) 

benzene (10) 

toluene (10) 

ethyl benzene (10) 

chloromethane (10) 

bromomethane (10) 

vinyl chloride (10) 

chloroethane (10) 

acrolein (100) 

acrylonitrile (100) 

(10) 

( 10) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 
r· " OTHER VOLATILE ORGANICS: 
• L"" 

! ·~ 

NONE 

ng. added, ng. recovered, % recovery of Surrogate :ftl: 

ng. added, ng. recovered, % recovery of surrogate #2: 

Amount of sample.extracted: 5.0 ml 

Amount of sample injected: 5.0 ml 

100,93,93 

100,102,102 



............ WESTERN MiCHIGAN 
; - ENVIRONMENTAL SERVICES, INC. :.:n 146 SOUTH RIVER AVENUE 
"1) HOLLAND, MICHIGAN 49423 

·:ll~--------------------------------------------------------------P_H_o __ N_E_6_16_·_39-6-·1_2_0_9 __ 

TO: 

DATE: 
.... SAMPLE: 

l ' ESI t: 
t_ NOTE: 

NUS Corporation 
Re: Case 12297 

January 19, 1984 

Allied ·Intake-Aqueous 2297-4 

831249-4 

1) All results reported as micrograms per liter. 
2) N.D. indicates not detected. 

1 3) The lower Limit of Detection is indicated in parentheses. 
~~ 4) Reported values that are less than the lower Limit of Detection maj 

• not be as accurate. 
1 ~ ACID EXTRACTABLE PRIORITY POLLUTANTS: 

1 .. phenol (10) N.D. 

• "'-chlorophenol ( 10 > 

l ~,4-dichlorophenol (10) 
"" 

2,4,6-trichlorophenol (10) u pentachlorophenol (10) 

4-chloro-3-methylphenol (10) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

2-nitrophenol (10) 

4-nitrophenol (10) 

N.D. 

N.D. 

2,4-dinitrophenol (40) N.D. 

2-methyl-4,6-dinitrophenol(60)N.D. 

2,4-dimethylphenol (10) N.D. 

~ 
OTHER ACID AND BASE-NEUTRAL EXTRACTABLES: 

NONE 

r 
J 

ug. added, ug. recovered, % recovery of Acid-Extractable Surrogate: 100,43,43 

J • ug. added, ug. recovered, % recovery of Base-Neutral Surrogate #1: 100,92,92 

ug. added, ug. recovered, % recovery of Base-Neutral Surrogate t2: 100,89,89 

. Amount of Sample Extracted 1,000 ml. 

Final Extract Volume~ 1.0 ml. 

Amount of Extract Injected: 1. 0 ul. 



YYC~ I CMI"4 Mlvnii.1AI"4 -:n 
~ 

·,:0 

ENVIRONMENTAL SERVICES, INC. 
146 SOUTH RIVER AVENUE 

HOLLAND, MICHIGAN 49423 
PHONE 616-396-1209 

TO: 

DATE: 
I. 

SAMPLE: 

I • ESI t : 
l NOTE: 

NUS Corporation 
Re: Case 12297 

January 19, 1984 

Allied Intake 2297-4 

831249-4 

1) All results reported as micrograms per liter 
2> N.D. means not detected. 
3) The lower Limit of Detection is indicated in parentheses. i' 4) Reported values that are less than the lower Limit of Detection 

may not be as accurate. 

BASE NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS: 

1,2-dichlorobenzene (10) N.D. dimethylphthalate (10) 

f 1 ,3-dichlorobenzene (10) N.D. diethylphthalate (10) 

~,4-dichlorobenzene (10) N.D. di-n-butyl phthalate (10> 

1,2,4-trichlorobenzene (10) N.D. butyl benzyl phthalate (10) 

hexachlorocyclopentadiene (20) N.D. bis(2-ethylhexyl>phthalate(l0) 

L;~ 
hexachloroethane (10) N.D. di-n-octylphthalate (10) 

' hexachlorobutadiene (10) 
li .. 

hexachlorobenzene <10) 
l . 

bis(2-chloroethyl>ether <10) 
L. bis(2-chloroisopropyl)ether (10) i: bis(2-chloroethoxy)methane (10) 

·~ 4-chlorophenylphenyl ether ClO> 

} ·bromophenylphenyl ether (10) 

L. isophorone <10) 

nitrobenzene (10) 
r" 

2,4-dinitrotoluene <10) J.., 

.l " 

2,6-dinitroltoluene (10) 

n-nitrosodimethylamine (10) 

n-nitrosodiphenylamine (10) 

n-nitrosodi-n-propylamine (10) 

~ 1,2-diphenylhydrazine (10) 

3,3'-dich1orobenzidine (30) 

'" benzidine ( 100) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D . 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

naphthalene (10) 

2-chloronaphthalene (10) 

acenaphthy1ene (10) 

acenaphthene ClO) 

phenanthrene (10) 

anthracene (10> 

fluorene (10) 

fluoranthene (10) 

pyrene <10) 

chrysene (10) 

benzo(a)anthracene (10) 

benzo(k)fluoranthene (10) 

benzo(b)fluoranthene (10) 

benzo(a)pyrene (10> 

indeno(l,2,3-cd)pyrene (20) 

dibenzo(a,h)anthracene (20) 

benzo(g,h,i)perylene (20) 

N.D. 

2.8 

N.D. 

N.D. 

1.6 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 



- WESTERN MICHIGAN 
- ENVIRONMENTAL SERVICES, INC. 

·U) 146SOUTH RIVER AVENUE 
"1J HOLLAND, MICHIGAN 49423 ll PHONE 616-396-1209 

[1'------------
TO: 

( 

. · DATE: 

L" SAMPLE: 

l ., ESI t: 
l NOTE: 

' 

NUS Corporation 
Re: Case t2297 

Janaury 19,1984 

Allied Intake-Aqueous 2297-4 

831249-4 

1) All results reported as micrograms per liter. 
2) N.D. indicates not detected 

~ 3) The lower Limit of Detection is indicated in parentheses. 
f~ P __ E_S_T-IC--ID--E~AN~D=-P~C-B~P-R--IO_R __ I_TY __ P_O_L_L~UT_AN __ T_S __ :------------------~----~~~~---------

., 

i 
aldrin (0.01) 

; .. dieldrin ( 0. 01 > 

4,4'-DDT (0.01) 

l l'-ODE ( 0. 01) 
'. 

4,4'-DDD (0.01) 
r • 

, alpha-endosulfan ( 0. 01 > 

, ..... beta-endosulfan ( 0. 01 > 

· ~endosulfan sulfate (0.01) 

·~~endrin (0.01) 

! ~endrin aldehyde (0.01) 

!~heptachlor (0.01) 

• heptachlor epoxide (0.01) 

1~2,3,7,8-tetrachloro-dibenzo­
o-dioxin (0.01) 

l~ 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D • 

N.D. 

N.D. 

alpha-BHC (0.01) N.D. 

beta-BHC (0.01) N.D. 

delta-BHC (0.01) N.D. 

gamma-BHCClindane)(O.Ol> N.D. 

chlordane (0.05) N.D. 

toxaphene {0.05) N.D. 

PCB-1016 { 0. OS) N.D. 

PCB-1221 (0.05) N.D. 

PCB-1232 (0.05) N.D. 

PCB-1242 (0.05) N.D. 

PCB-1248 (0.05) N.D. 

PCB-1254 {0.05) N.D. 

PCB-1260 (0.05) N.D. 

ng. added, ng. recovered, % recovery of Pesticide/PCB Surrogate: 1520,1550,102 

l~Amount of Sample Extracted: 1000 ml 
1 ~Final Extract Volume: 1.0 ml 

:'Amount of Extract Injected: 4·.5-5.2 ul 



n c..., 1 c.nf'll mn ... nu.:aJ·U~ 
··- ENVIRONMENTAL SERVICES, INC. 
"'(I) 146 SOUTH RIVER AVENUE ./' 
-aJ HOLLAND, MICHIGAN 49423 

, 1~--------------------------------P-H_o_N_E_61_6_·3_9_6_·1_2_09--
I ' 

'J 

' ' l 

f 

L. 

TO: 

DATE: 

SAMPLE: 

ESI #: 

NUS Corporation 
Re: Case #2297 

January 19,1984 

Outfall 002 2297-5 

831249-5 

NOTE: 1) All results reported as micrograms per liter. 
2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of detection 

may not be as accurate. 

VOLATILE ORGANIC PRIORITY POLLUTANTS 

chloroform (10) 

bromoform ( 10) 

~hlorodibromomethane (10) 

bromodichloromethane (10) 

methylene chloride (10) 

1,1-dichloroethylene (10) 

1,1-dichloroethane (10> 

carbon tetrachloride (10) 

1,2-dichloropropane (10) 

trichloroethylene (10) 

1,1,2-trichloroethane (10) 

tetrachloroethylene (10) 

trans-1,2-dichloroethylene 

~,2-dichloroethane (10) 

(10) 

N.D. 

N.D. 

N.D. 

N.D. 

1.5 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

1,1,1-trichloroethane (10) N.D. 

cis-1,3-dichloropropene <10) N.D. 

trans-1,3-dichloropropene (10) N.D. 

1,1,2,2-tetrachloroethane 

2-chloroethyl vinyl ether 

chlorobenzene (10) 

benzene (10) 

toluene (10) 

ethyl benzene (10) 

chloromethane (10) 

bromomethane (10) 

vinyl chloride (10) 

chloroethane <10) 

acrolein (100) 

acrylonitrile (100) 

(10) N.D. 

(10) N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

f OTHER VOLATILE ORGANICS: 
j ~ 

1 • 

1 . 

I • 

NONE 

ng. added, ng. recovered, % recovery of Surrogate #1: 100,100,100 

ng. added, ng. recovered, % recovery of Surrogate #2: 100,112,112 

Amount of sample extracted: 5.0 ml 

Amount of sample injected: 5.0 ml 



"-"-~ -·en ,., 
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I .. 
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f ' 
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TO: 

DATE: 

SAMPLE: 

ESI t: 
NOTE: 

NUS Corporation 
Re: Case 12297 

January 19, 1984 

Outfall 002 2297-5 

831249-5 

WESTERN MICHIGAN 
ENVIRONMENTAL SERVICES, INC. 

146 SOUTH RIVER AVENUE 
HOLLAND, MICHIGAN 49423 

PHONE 616-396-1209 

1) All results reported as micrograms per liter. 
2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of Detection rna' 

not be as accurate. 

f • ACID EXTRACTABLE PRIORITY POLLUTANTS: 
I 

L • phenol ( 10) N.D. 

N.D. 

N.D. 

2-nitrophenol (10) 

4-nitrophenol (10) 

2,4-dinitrophenol (40) 

N.D. 

N.D. 

N.D. 

r-.. 

b 

f 
l 

I' .. 
r 

I 
1. • 

j 
1 " 

?,-chlorophenol (10> 

~,4-dichlorophenol (10) 

2,4,6-trichlorophenol (10) N.D. 

pentachlorophenol (10) N.D. 

4-chloro-3-methylphenol <10) N.D. 

2-methyl-4,6-dinitrophenol(60)N.D. 

2,4-dimethylphenol (10) N.D. 

OTHER ACID AND BASE-NEUTRAL EXTRACTABLES: 

NONE 

ug. added, ug. recovered, % recovery of Acid-Extractable Surrogate: 100,22,22 

ug. added, ug. recovered, % recovery of Base-Neutral Surrogate 11: 100,85,85 

ug. added, ug. recovered, % recovery of Base-Neutral Surrogate t2: 100,89,89 

... Amount of Sample Extracted 

, Final Extract Volume: 

1,000 ml. 

1. 0 ml. 

1.0 ul . . Amount of Extract Injected: 



WC_, I CMJ-. MI\,MII.iAN 'en ENVIRONMENTAL SERVICES, INC. 
_, 146 SOUTH RIVER AVENUE 
AI) HOLLAND, MICHIGAN 49423 

t n PHONE 616-396-1209 

-{ I.__ 1 ...... _-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-:_-_-_-_-_-_-_-:_-:_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-:_-_-_-_-_-_-_-_-_-_-_-:_-_-_-:_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-:_-_-_-

{ . ' 
i 
u 

' . t 
L 

... 

t~ .. 

f 
L .. 

.... 

TO: 

DATE: 

SAMPLE: 

ESI i: 

NOTE: 

NUS Corporation 
Re: Case t2297 

January 19, 1984 

Outfall 002 2297-5 

831249-5 

1) All results reported as micrograms per liter 
2) N.D. means not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of Detection 

may not be as accurate. 

BASE NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS: 

1,2-dichlorobenzene (10) 
1 ,3-dichlorobenzene (10) 

1,4-dichlorobenzene (10) 

1,2,4-trichlorobenzene (10) 

hexachlorocyclopentadiene (20) 

hexachloroethane (10) 

hexachlorobutadiene (10) 

hexachlorobenzene (10) 

bis(2-chloroethyl)ether (10) 

bis(2-chloroisopropyl)ether (10) 

bis(2-chloroethoxy)methane (10) 

4-chlorophenylphenyl ether (10) 

-bromophenylphenyl ether (10) 

isophorone (10) 

nitrobenzene ClO) 

2,4-dinitrotoluene (10) 

2,6-dinitroltoluene <10) 

n-nitrosodimethylamine (10) 

n-nitrosodiphenylamine (10) 

n-nitrosodi-n-propylamine (10) 

1,2-diphenylhydrazine (10) 

3,3'-dichlorobenzidine (30) 

benzidine (100) 

N.D. dimethylphthalate (10) 

N.D. diethylphthalate (10) 

N.D. di-n-butyl phthalate <10) 

N.D. butyl benzyl phthalate (10) 

N.D. bis(2-ethylhexyl)phthalate(l0) 

N.D. di-n-octylphthalate (10) 

N.D. naphthalene (10) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

2-chloronaphthalene (10) 

acenaphthylene (10) 

acenaphthene (10) 

phenanthrene (10) 

anthracene (10) 

fluorene (10) 

fluoranthene (10) 

pyrene (10> 

chrysene <10) 

benzo(a)anthracene <10) 

benzo(k)fluoranthene (10) 

benzo<b>fluoranthene (10> 

benzo(a)pyrene (10) 

indeno(l,2,3-cd)pyrene (20) 

dibenzo(a,h)anthracene (20) 

benzo(g,h,i)perylene (20) 

N.D. 

3.2 

N.D . 

N.D. 

5.6 

N.D. 

N.D • 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D • 

N.'D. 

N.D. 

N.D. 



WESTERN MICHIGAN 
·- ENVIRONMENTAL SERVICES, INC. :.sn 146 SOUTH RIVER AVENUE 
~ HOLLAND, MICHIGAN 49423 m PHONE 616·396·1209 

-liiL___-----------

• TO: 
'" 

~'" DATE: 
L 

""SAMPLE: 

NUS Corporation 
Re: Case t2297 

Janaury 19,1984 

Outfall 002-Aqueous 2297-5 

831249-5 t"'ESI t: 
i,. NOTE: 1) All results reported as micrograms per liter. 

2) N.D. indicates not detected 
}~ 3) The lower Limit of Detection is indicated in 

•PESTICIDE AND PCB PRIORITY POLLUTANTS: 

t~aldrin (0.01) N.D. 

1.dieldrin (0.01) N.D. 

alpha-BHC (0.01) 

beta-BHC (0.01) 

4,4'-DDT (0.01) de1ta-BHC (0.01) 

parentheses. 

N.D. 

N.D. 

N.D. 

I .... 4 I -DOE ( 0. 01) 

4,4'-DDD (0.01) 

r:a1pha-endosulfan (0.01) 

beta-endosulfan (0.01) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

gamma-BHC(1indane)(0.01) N.D. 

"" U endosu1fan sulfate (0.01) 

"'endrin (0.01) 

r~endrin aldehyde (0.01) 

! ... heptachlor (0.01) 

~heptachlor epoxide (0.01) 

~~2,3,7,8-tetrachloro-dibenzo­
--dioxin (0.01) N.D. 

chlordane (0.05) 

toxaphene (0.05) 

PCB-1016 ( 0. OS) 

PCB-1221 (0.05) 

PCB-1232 (0.05) 

PCB-1242 (0.05) 

PCB-1248 (0.05) 

PCB-1254 (0.05) 

PCB-1260 (0.05) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

ng. added, ng. recovered, % recovery of Pesticide/PCB Surrogate: 1520,1310,86 
,;II 

r Amount of Sample Extracted: 1000 m1 
1"" Final Extract Volume: 

~ 

, Amount of Extract Injected: 

1.0 ml 

4.5-5.2 ul 



• 1..-1-J Wt.~ I t.HN MI\,;MiuAN 
·- ENVIRONMENTAL SERVICES, INC. 
>~ 146 SOUTH RIVER AVENUE v 

IW HOLLAND, MICHIGAN 49423 . ~ll PHONE 616-396-1209 J,,:__ __________ _ 

.. 

l 
1 

TO: 

DATE: 

SAMPLE: 

ESI #: 

NUS Corporation 
Re: Case #2297 

January 19,1984 

Outfall 001 2297-6 

831249-6 

NOTE: 1) All results reported as micrograms per liter. 
2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of detection 

may not be as accurate. 

VOLATILE ORGANIC PRIORITY POLLUTANTS 

chloroform (10) 

bromoform ( 10) 

chlorodibromomethane (10) 

hromodichloromethane (10) 

methylene chloride (10) 

1,1-dichloroethylene (10) 

1,1-dichloroethane (10) 

carbon tetrachloride (10) 

1,2-dichloropropane (10) 

trichloroethylene (10) 

1,1,2-trichloroethane (10) 

tetrachloroethylene <10) 

~rans-1,2-dichloroethylene 

1,2-dichloroethane (10) 

(10) 

1.4 

N.D. 

N.D. 

N.D. 

1.4 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

1,1,1-trichloroethane (10) N.D. 

cis-1,3-dichloropropene (10) N.D. 

trans-1,3-dichloropropene <10) N.D. 

1,1,2,2-tetrachloroethane <10) N.D. 

2-chloroethyl vinyl ether 

chlorobenzene (10) 

benzene <10> 

toluene (10) 

ethyl benzene (10) 

chloromethane <10) 

bromomethane (10) 

vinyl chloride (10) 

chloroethane (10) 

acrolein (100) 

acrylonitrile (100) 

(10) N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

r OTHER VOLATILE ORGANICS: 
t . 

NONE 

ng. added, ng. recovered, % recovery of Surrogate #1: 100,110,110 

ng. added, ng. recovered, % recovery of Surrogate #2: 100,124,124 

Amount of sample extracted: 5.0 ml 

Amount of sample injected: 5.0 ml 



"'-W WESTERN MICHIGAN 
- ENVIRONMENTAL SERVICES, INC. 
"'· 146 SOUTH RIVER AVENUE 

L) HOLLAND, MICHIGAN 49423 

:1J----------------------------------------------------------------P_H_o_N __ E_6_16-·3_9_6_·1_2_09----

TO: 

DATE: 

NUS Corporation 
Re: Case t2297 

January 19, 1984 

Outfall 001 2297-6 

831249-6 

SAMPLE: 

\ .·. ESI t: 
L" NOTE: 1) All results reported as micrograms per liter. 

2) N.D. indicates not detected. 

t~ 
3) The lower Limit of Detection is indicated in 
4} Reported values that are less than the lower 

parentheses. 
Limit of Detection may 

not be as accurate. 

r~ ACID EXTRACTABLE PRIORITY POLLUTANTS: 

"'phenol (10) N.D. 

r~ 
l," 
t .. 

J: 

?-chlorophenol <10) 

~,4-dichlorophenol (10) 

2,4,6-trichlorophenol (10) 

pentachlorophenol (10> 

4-chloro-3-methylphenol <10) 

N.D. 

N.D. 

N.D. 

N.D. 

N •. D. 

2-nitrophenol (10) 

4-nitrophenol (10) 

2,4-dinitrophenol (40) 

N.D. 

N.D. 

N.D. 

2-methyl-4,6-dinitrophenol(60)N.D. 

2,4-dimethylphenol (10) N.D. 

OTHER ACID AND BASE-NEUTRAL EXTRACTABLES: 

f_ 

r 
j ... 

f. 

' 
t 

NONE 

ug. added, 

ug. added, 

ug. added, 

~ Amount of 

ug. recovered, 

ug. recovered, 

ug. recovered, 

Sample Extracted 

Final Extract Volume: 

% 

% 

% 

~ Amount of Extract Injected: 

recovery of 

recovery of 

recovery of 

1,000 ml. 

1.0 ml. 

1.0 ul. 

Acid-Extractable Surrogate: 100,24,24 

Base-Neutral surrogate tl: 100,67,67 

Base-Neutral Surrogate t2: 100,72,72 



WI:;) 11:11N IVII~MiuAN 

- ENVIRONMENTAL SERVICES, INC. 
,:1) 146 SOUTH RIVER AVENUE 
""J: HOLLAND, MICHIGAN 49423 

·,:D-------------------------------P_H_o_N_E_s1_s_-3_9_s·_1_2o_9_ 

! ' 
l 

' l 
I ·~ 

t • 

TO: 

DATE: 

SAMPLE: 

ESI #: 

NOTE: 

NUS Corporation 
Re: Case i2297 

January 19, 1984 

Outfall 001 2297-6 

831249-6 

1) All results reported as micrograms per liter 
2) N.D. means not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of Detection 

may not be as accurate. 

BASE NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS: 

1,2-dichlorobenzene (10) 

1,3-dichlorobenzene (10) 

~,4-dichlorobenzene (10) 

1,2,4-trichlorobenzene (10) 

hexachlorocyclopentadiene (20) 

hexachloroethane (10) 

hexachlorobutadiene (10> 

hexachlorobenzene (10) 

bis(2-chloroethyl)ether (10) 

bis(2-chloroisopropyl)ether (10) 

bis(2-chloroethoxy)methane (10) 

4-chlorophenylphenyl ether <10) 

~-bromophenylphenyl ether (10) 

.1.sophorone <10> 

nitrobenzene (10) 

2,4-dinitrotoluene <10) 

2,6-dinitroltoluene <10) 

n-nitrosodimethylamine (10) 

n-nitrosodiphenylamine (10) 

n-nitrosodi-n-propylamine (10) 

1,2-diphenylhydrazine <10) 

3,3'-dichlorobenzidine (30) 

benzidine <100) 

N.D. dimethylphthalate (10) 

N.D. diethylphthalate (10) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D • 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

di-n-butyl phthalate (10> 

butyl benzyl phthalate (10) 

bis(2-ethylhexyl)phthalate(l0) 

di-n-octylphthalate (10) 

naphthalene (10) 

2-ch1oronaphthalene <10) 

acenaphthylene (10) 

acenaphthene (10) 

phenanthrene <10) 

anthracene (10) 

fluorene (10) 

fluoranthene (10> 

pyrene (10) 

chrysene (10) 

benzo(a)anthracene (10) 

benzo(k)fluoranthene (10) 

benzo(b)fluoranthene (10) 

benzo(a)pyrene (10) 

indeno(l,2,3-cd)pyrene (20) 

dibenzo(a,h)anthracene (20) 

benzo(g,h,i)perylene <20) 

N.D. 

4.8 

1.1. 

N.D. 

3.1 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 



-L,...J..J WESTERN MICHIGAN 
- ENVIRONMENTAL SERVICES, INC. 
stJ ~46 SOUTH RIVER AVENUE 

. 2J HOLLAND, MICHIGAN 49423 

,f0~--------------------------------------------------------P_H_o_N_e_s_1_s_-3_9s_-1_2_o9 __ _ 

. 
.. .. 
1 " 

L ... 

TO: 

DATE: 

SAMPLE: 

NUS Corporation 
Re: Case t2297 

Janaury 19,1984 

Outfall 001-Aqueous 2297-6 

831249-6 ~~ ESI i: 

l NOTE: 
"' 

1) All results reported as micrograms per liter. 
2) N.D. indicates not detected 

·

1
~ 3) The lower Limit of Detection is indicated in 

.. PESTICIDE AND PCB PRIORITY POLLUTANTS: 

~·'~~aldrin (0.01) N.D. alpha-BHC (0.01) 

l.. dieldrin (0.01) N.D. .. beta-BHC ( 0. 01) 

delta-BHC (0.01) 

parentheses . 

N.D. 

N.D . 

N.D. 4,4'-DDT (0.01) 

4'-DDE (0.01) 

N.D. 

N.D. 

N.D. 

N.D . 

N.D. 

garnma-BHC(lindane)(O.Ol) N.D. 

4,4'-DDD (0.01) 
'·"f 

·; alpha-endosulfan (0.01) 
. c., 

beta-endosulfan (0.01) 

:" endosulfan sulfate (0.01) N.D. 

·; endrin (0.01) ·N.D. 

· • endrin aldehyde (0.01) N.D. 

:,. heptachlor ( 0. 01) N.D. 

40 heptachlor epoxide (0.01) N.D. 
r . 
t 2,3,7,8-tetrachloro-d~benzo-.... 

o-dioxin (0.01) N.D. 
j 
t ~ 

chlordane (0.05) 

toxaphene (0.05) 

PCB-1016 (0.05) 

PCB-1221 (0.05) 

PCB-1232 (0.05) 

PCB-1242 ( 0. 05) 

PCB-1248 (0.05) 

PCB-1254 (0.05) 

PCB-1260 (0.05) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D . 

ng. added, ng. recovered, % recovery of Pesticide/PCB Surrogate: 1520,1410,93 
< 

1 Amount of Sample Extracted: 1000 ml 

J .. Final Extract Volwne: 

··'Amount of Extract InJ'ected: 
l 

1.0 rnl 

4.5-5.2 ul 



,, - - YY Co;) 1 cnl't MlvniU/o\l't 

L'cn ENVIRONMENTAL SERVICES, INC. 
,.,. 146SOUTH RIVER AVENUE v 
-IA.I HOLLAND, MICHIGAN 49423 

I ll PHONE 616-396·1209 

:-11 1'---------------

' t 
f ' 
! 

. -
! 

t -· 

i 

TO: 

DATE: 

SAMPLE: 

ESI #:: 

NUS Corporation 
Re: Case 42297 

January 19,1984 

Blank-Aqueous 2297-7 

831249-7 

NOTE: 1) All results reported as micrograms per liter. 
2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of detection 

may not be as accurate. 

VOLATILE ORGANIC PRIORITY POLLUTANTS 

chloroform (10) 1.1 

bromoform (10> 

;hlorodibromomethane (10> 

bromodichloromethane (10) 

methylene chloride <10) 

1,1-dichloroethylene (10) 

1,1-dichloroethane (10> 

carbon tetrachloride (10) 

1,2-dichloropropane (10) 

trichloroethylene (10) 

1,1,2-trichloroethane (10> 

tetrachloroethylene (10> 

trans-1,2-dichloroethylene 

_,2-dichloroethane (10) 

OTHER VOLATILE ORGANICS: 

NONE 

(10) 

N.D. 

N.D. 

N.D. 

4.6 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D . 

N.D. 

1,1,1-trichloroethane <10) N.D. 

cis-1,3-dichloropropene <10) N.D. 

trans-1,3-dichloropropene (10) N.D. 

1,1,2,2-tetrachloroethane (10) N.D. 

2-chloroethyl vinyl ether (10) N.D. 

chlorobenzene (10) 

benzene (10) 

toluene ClO> 

ethyl benzene (10) 

chloromethane (10) 

bromomethane (10) 

vinyl chloride <10) 

chloroethane <10) 

acrolein (100) 

acrylonitrile (100) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

ng. added, ng. recovered, % recovery of Surrogate #:1: 

ng. added, ng. recovered, % recovery of Surrogate #:2: 

100,104,104 

100,108,108 

Amount of sample extracted: 5.0 ml 

Amount of sample injected: 5.0 ml 



~ WESTERN MICHIGAN 
~ ENVIRONMENTAL SERVICES, INC. 
""I Ill 146 SOUTH RIVER AVENUE 
w HOLLAND, MICHIGAN 49423 

';]~-------------------------------P-H_o_N_E_s_1s_._39_s_-1_2_o_g_ 
r ,-----------------------------------------------------------------------------------

TO: 

r ,,. DATE: 
L SAMPLE: 

ESI #: 

NUS Corporation 
Re: Case t2297 

January 19, 1984 

Blank-Aqueous 2297-7 

831249-7 
J~ .. NOTE: 1) All results reported as micrograms per liter. 

2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of Detection may 

not be as accurate. 

f <~~ ACID EXTRACTABLE PRIORITY POLLUTANTS: 

· ... phenol <10) N.D. 

2-chlorophenol (10) 

. ~,4-dichlorophenol (10) 

2,4,6-trichlorophenol (10) 
~ 

.. ',. pentachlorophenol ( 10) 

N.D. 

N.D. 

N.D. 

N.D. 

4-chloro-3-methylphenol (10) N.D. 

·l 

2-nitrophenol (10) 

4-nitrophenol (10) 

2,4-dinitrophenol (40) 

N.D. 

N.D • 

N.D. 

2-methyl-4,6-dinitrophenol(60)N.D. 

2,4-dimethylphenol (10> N.D. 

L:.,. OTHER ACID AND BASE-NEUTRAL EXTRACTABLES: 

NONE 

i. 

1"" 

,. ug. added, 
! 
1"' ug. added, 

ug. recovered, % 

ug. recovered, % 

recovery 

recovery 

of 

of 

Acid-Extractable Surrogate: 100,20,20 

Base-Neutral Surrogate #1: 100,85,85 

~· ug. added, ug. recovered, % recovery of Base-Neutral Surrogate #2: 100,86,86 

J. .. Amount of Sample Extracted 1, 000 ml . 

. Final Extract Volume: 1.0 ml. 

Amount of Extract Injected: 1.0 ul. 
1 



~ WESTERN MICHIGAN 
- ENVIRONMENTAL SERVICES, INC. en 146 SOUTH RIVER AVENUE 
"U· HOLLAND, MICHIGAN 49423 

~D-------------------------------P_H_o_N_E_s_1_s_-3_9_s·-12_o_g_ 

TO: 

' . DATE: 

SAMPLE: L 
ESI t: 
NOTE: 

NUS Corporation 
Re: Case 12297 

January 19, 1984 

Blank-Aqueous 2297-7 

831249-7 

1) All results reported as micrograms per liter 
2) N.D. means not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower 

may not be as accurate. 
Limit of Detection 

BASE NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS: 

1,2-dichlorobenzene (10) N.D. dimethylphthalate <10) 

l·.·.- ~,3-dichlorobenzene (10) N.D. diethylphthalate (10) 
. ~,4-dichlorobenzene (10) N.D. di-n-butyl phthalate (10) 

1,2,4-trichlorobenzene (10) N.D. butyl benzyl phthalate (10) 

,~ hexachlorocyclopentadiene (20) N.D. bis(2-ethylhexyl)phthalate(l0) 
"" 

hexachloroethane (10) N.D. di-n-octylphthalate (10) t: hexachlorobutadiene (10) N.D. naphthalene (10) 

r 
1 .. 

hexachlorobenzene <10) 

bis(2-chloroethyl)ether (10) 

bisC2-chloroisopropyl)ether (10) 

bis(2-chloroethoxy)methane <10) 

4-chlorophenylphenyl ether (10) 

-bromophenylphenyl ether (10) 

isophorone (10) 

, nitrobenzene ( 10) 
r 
' 

2,4-dinitrotoluene (10) 

2,6-dinitroltoluene (10) 

n-nitrosodimethylamine (10) 

n-nitrosodiphenylamine (10) 

n-nitrosodi-n-propylamine (10) 

1,2-diphenylhydrazine (10) 

3,3'-dichlorobenzidine (30) 

benzidine (100) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

2-chloronaphthalene (10) 

acenaphthylene (10) 

acenaphthene (10) 

phenanthrene (10) 

anthracene (10) 

fluorene (10) 

f1uoranthene (10) 

pyrene (10) 

N.D. chrysene (10) 

N.D. benzo(a)anthracene (10) 

N.D. benzo(k)f1uoranthene (10) 

N.D. benzo(b)f1uoranthene (10) 

N.D. benzo(a)pyrene (10) 

N.D. indeno(l,2,3-cd)pyrene (20) 

N.D. dibenzo<a,h)anthracene (20) 

N.D. benzo(g,h,i)perylene <20) 

N.D. 

4.1 

N.D. 

N.D. 

1.4 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 



r~ WESTERN MICHIGAN 
! Uj ENVIRONMENTAL SERVICES, INC. 

146 SOUTH RIVER AVENUE 
~ HOLLAND, MICHIGAN 49423 

ti]~.... ________________________________ P_H_o_N_E_s_1_6--39_s_-_,2_o_g_ 

,_ TO: 
AJ ,,. 

'"' DATE: 

l .. SAMPLE: 

ESI t: 
f 
L. NOTE: 
''" 

NUS Corporation 
Re: Case i2297 

January 19, 1984 ' 

Blank-Aqueous 2297-7 

831249-7 

1) All results reported as micrograms per liter. 
2) N.D. indicates not detected 
3) The lower Limit of Detection is indicated in parentheses. 

i~ PESTICIDE AND PCB PRIORITY POLLUTANTS: 

I ,, aldrin (0.01) 

dieldrin (0.01) 

4,4'-DDT (0.01) 

4'-DDE (0.01) 

4,4'-DDD (0.01) 

alpha-endosulfan (0.01) 
~~ beta-endosulfan (0.01) 

l~ endosulfan sulfate (0.01) 

)oL endrin ( 0. 01) 

lP endrin aldehyde (0.01) 

'~heptachlor (0.01) 

~heptachlor epoxide (0.01) r 2,3,7,8-tetrachloro-dibenzo-
,"" 

p-dioxin (0.01) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

alpha-BHC (0.01) N.D. 

beta-BHC (0.01) N.D. 

delta-BHC (0.01) N.D. 

gamma-BHC(lindane){O.Ol> N.D. 

chlordane (0.05) N.D. 

toxaphene (0.05) N.D. 

PCB-1016 (0.05) N.D. 

PCB-1221 (0.05) N.D. 

PCB-1232 (0.05) N.D. 

PCB-1242 ( 0. 05) N.D. 

PCB-1248 (0.05) N.D. 

PCB-1254 (0.05) N.D. 

PCB-1260 (0.05) N.D. 

l 
J,. 

ng. added, ng. recovered, % recovery of Pesticide/PCB Surrogate: 1520,1490,98 
" 1 Amount of Sample Extracted: 

r"" Final Extract Volume: 

. ' Amount of Extract Injected: 

1000 ml 

1.0 ml 

4.5-5.2 ul 



.. l-J...J WESTERN MICHIGAN 
/:: ENVIRONMENTAL SERVICES, INC. I .::! 146 SOUTH RIVER AVENUE 
~ HOLLAND, MICHIGAN 49423 

1ll--------------------------------------------------------------P_H_o_N_E_6_1_6_·3-96_·_12_o_g __ 

r ' 

r 
l . " 

TO: 

DATE: 

SAMPLE: 

ESI #: 

NUS Corporation 
Re: Case #2297 

January 19,1984 

Blank-Solid 2297-8 

831249-8 

NOTE: 1) All results reported as micrograms per kilogram (wet). 
Total Solids = 0 

2> N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of detection 

may not be as accurate. 

VOLATILE ORGANIC PRIORITY POLLUTANTS 

chloroform (10) 

)romoform ( 10) 

chlorodibromomethane (10) 

bromodichloromethane (10) 

methylene chloride (10) 

1,1-dichloroethylene (10) 

1,1-dichloroethane (10) 

N.D. 

N.D. 

N.D. 

N.D. 

7.9 

N.D. 

N.D. 

1,1,1-trichloroethane (10) N.D. 

cis-1,3-dichloropropene (10) N.D. 

trans-1,3-dichloropropene (10) N.D. 

1,1,2,2-tetrachloroethane (10) 1.1 

2-chloroethyl vinyl ether (10) N.D. 

chlorobenzene (10) N.D. 

benzene (10) N.D. 

carbon tetrachloride (10) 

[~ 1,2-dichloropropane (10) 

trichloroethylene (10) 

N.D. 

N.D. 

N.D. 

toluene (10) 

ethyl benzene 

chloromethane 

N.D. 

(10) N.D. 

(10) N.D. 

r 
t ,. 

r 
l""' 

r 
l"" 

! 
1 

t 

1. 

1,1,2-trichloroethane (10) 

tetrachloroethylene (10) 

. rans-1,2-dichloroethylene 

1,2-dichloroethane (10) 

OTHER VOLATILE ORGANICS: 

NONE 

N.D. 

N.D . 

( 10) N.D. 

N.D. 

bromomethane (10) 

vinyl chloride (10) 

chloroethane (10) 

acrolein (100) 

acrylonitrile (100) 

ng. added, ng. recovered, % recovery of Surrogate #1: 100,98,98 

ng. added, ng. recovered, % recovery of Surrogate #2: 100,109,109 

Amount of sample extracted: 5.0 gm 

Amount of sample injected: 5.0 gm 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 



•..J..J WESTERN MICHIGAN 
- ENVIRONMENTAL SERVICES, INC. 
U) 146 SOUTH RIVER AVENUE 
"\) HOLLAND, MICHIGAN 49423 

,JlL---------------------------------------------------------------P-H_o __ N_E_6-16_·_39-6-·1_2_0_9 ___ 

TO: NUS Corporation 
Re: Case 12297 

'·'" DATE: 
l 

January 19, 1984 

Blank-Solid 2297-8 

831249-8 

., SAMPLE: 

~ ..... ESI #: 
1 NOTE: 1) All results reported as milligrams per kilogram (wet). .. 

Total Solids = 0 
2) N.D. indicates not detected. 
3) The lower Limit of Detection is indicated in parentheses. 
4) Reported values that are less than the lower Limit of Detection may 

not be as accurate. 

ACID EXTRACTABLE PRIORITY POLLUTANTS: 

phenol (0.4> 

chlorophenol (0.4) 

2,4-dichlorophenol (0.4) 

2,4,6-trichlorophenol (0.4) 

pentachlorophenol (0.4) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

4-chloro-3-methylphenol (0.4) N.D. 

2-nitrophenol (0.4) 

4-nitrophenol (0.4) 

2,4-dinitrophenol <1.6) 

N.D. 

N.D. 

N.D. 

2-methyl-4,6-dinitrophenol(2.4)N.D. 

2,4-dimethylphenol (0.4) N.D. 

r• OTHER ACID AND BASE-NEUTRAL EXTRACTABLES: 

l ... 

~ ethanol,2-\2-(2-ethoxyethoxy)ethoxy\- 0.2 

l .... ug. added, ug. recovered, %recovery of Acid-Extractable Surrogate: 100,71,71 

• ug. added, ug. recovered, % recovery of Base-Neutral Surrogate il: 100,94,94 

ug. added, ug. recovered, % recovery of Base-Neutral Surrogate 12: 100,86,86 

Amount of Sample Extracted 50 gm 

Final Extract Volume: 

Amount of Extract Injected: 

1. 0 ml. 

1. 0 ul. 



""..l...J -. ·'r: 
'~ 

WESTERN MICHIGAN 
ENVIRONMENTAL SERVICES, INC . 

146 SOUTH RIVER AVENUE 
HOLLAND, MICHIGAN 49423 

PHONE 616·396·1209 

.. 
TO: 

J 

L DATE: 

" SAMPLE: 
l'fli ESI i: 
~ . .., NOTE: 

NUS Corporation 
Re: Case 12297 

January 19, 1984 

Blank-Solid 2297-8 

831249-8 

1> All results reported as milligrams per kilogram (wet). 
Total Solids = 0 

2) N.D. means not detected. 
3) The lower Limit of Detection is indicated in parentheses. 

l~ 
4) Reported values that are less than the lower Limit of Detection 

may not be as accurate. 

'"' BASE NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS: 

I 
, ,2-dichlorobenzene (0.4) N.D. dimethylphthalate (0.4> 

... ..L,3-dichlorobenzene (0.4) N.D. diethylphthalate (0.4} 

f·,,~ 1,4-dichlorobenzene (0.4) N.D. di-n-butyl phthalate (0.4) 

~1 1,2,4-trichlorobenzene (0.4) N.D. butyl benzyl phthalate (0.4> 

hexachlorocyclopentadiene (0.8) 
~,; D.. hexachloroethane ( 0. 4) 

hexachlorobutadiene (0.4) r .... hexachlorobenzene ( 0 0 4) 

bis(2-chloroethyl>ether (0.4) 

r bis<2-chloroisopropyl)ether (0.4) 

l"' bisC2-chloroethoxy)methane (0.4) 

~ 
i'" 

·chlorophenylphenyl ether (0.4) 

4-bromophenylphenyl ether (0.4) 

~ isophorone <0.4) 
r 
t· nitrobenzene (0.4) 

2,4-dinitrotoluene (0.4) 

2,6-dinitroltoluene (0.4) 

n-nitrosodimethylamine (0.4) 

n-nitrosodiphenylamine (0.4) 

" n-nitrosodi-n-propylamine (0.4) 

1,2-diphenylhydrazine (0.4) 

3,3'-dichlorobenzidine <1.2) 

" benzidine (4.0) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 
N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

bis(2-ethylhexyl)phthalate(0.4) 

di-n-octylphthalate (0.4) 

naphthalene (0.4) 

2-chloronaphthalene (0.4) 

acenaphthylene (0.4) 

acenaphthene (0.4) 

phenanthrene (0.4) 

anthracene (0.4) 

fluorene (0.4) 

fluoranthene (0.4) 

pyrene (0.4) 

chrysene (0.4) 

benzo(a)anthracene (0.4> 

benzo(k)fluoranthene (0.4) 

benzo(b)fluoranthene (0.4) 

N.D. benzo(a)pyrene (0.4) 

N.D. indenoC1,2,3-cd)pyrene (0.8) 

N.D. dibenzo(a,h)anthracene (0.8) 

N.D. benzo(g,h,i)perylene (0.8) 

N.D • 

0.13 

0.03 

N.D. 

0.03 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 



-w I WESTERN MICHIGAN 
. - . ENVIRONMENTAL SERVICES, INC. 
, ;..~ ~ 146 SOUTH RIVER AVENUE 

Ci) ~: HOLLAND, MICHIGAN 49423 'jlJ ______________________ :_f' _________________________________________ P_H_o_N __ E_s_1s_-_39_s_-1_2_o_9 __ 

TO: ,_, . 
' DATE: 
~ ' 

~ SAMPLE: 

I ' ESI i: ... 

I 

,I 
Nus Corpora t1:on 
Re: Case t2~97 

Janaury 19,1~84 
I 

Blank-Solid 2297-8 

831249-8 

1 NOTE: .. 1) All result:S reported as milligrams per kilogram (wet). 
Total Soliqs = 0 

2) N.D. indicates not detected l 3) The lower Limit of Detection is indicated in parentheses. 

PESTICIDE AND PCB PRIORITY POLLUTANTS: 
'·• Jl aldrin (0.0004) . N.D. 

dieldrin (0.0004) 

t~ 4,4'-DDE (0.0004) 

4'-DDT (0.0004) 

tr 4,4'-DDD (0.0004) 

J.L alpha-endosulfan < 0. 0004 > 

rr beta-endosulfan (0.0004) 

Jj.,. endosulfan sulfate ( 0. 0004) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

<~~ endrin (0.0004) N.D. r. endrin aldehyde {0.0004) N.D. 

~ 
heptachlor {0.0004) N.D. 

f~ heptachlor epoxide {0.0004) N.D. 

2,3,7,8-tetrachloro-dibenzo-
,, ;-dioxin {0.0004) N.D. 

' ' 

alpha-BHC {0.0004) 

beta-BHC (0.0004} 

N.D. 

N.D. 

delta-BHC (0.0004) N.D. 

gamma-BHC(lindane)(0.0004)N.D. 

chlordane {0.0004> N.D. 

toxaphene {0.0004) N.D. 

PCB-1016 (0.0004) N.D. 

PCB-1221 (0.0004) N.D. 

PCB-1232 {0.0004) N.D. 

PCB-1242 {0.004) N.D. 

PCB-1248 (0.0004) N.D. 

PCB-1254 {0.0004) N.D. 

PCB-1260 {0.0004) N.D. 

f ng. added, ng. recovered, % recovery of Pesticide/PCB Surrogate: 1520,1570,103 

j "Amount of Sample Extracted: 50 gm 

Final Extract Volume: 
r 
1 

.. Amount of Extract Injected: 

f 

1.0 ml 

4.5-5.2 ul 



{ 

t 

RECEI'J'ED. 
' 

US ENVIRONMENTAL PROTE.cnoN AGENCY 
Hwt Sample Management Office · 
P.O. Box Ill - Alexandrl.a, VirJ.lnla 22lll 
70l/,17-21J~ FTS 1-'17-21J~ NUS CO~?O?tf!·.TiON 

P-EGiON III 

INORGANICS ANALYSIS 'f5A1 lf5HEE~T'-----

I Sample No. 

m e....<t ;:. .2 

{ LAB NAME CHE"flll£c H C~ENO. __ ~d~d~9~~~-----------

f 
LAS SAMPLE lO. NO. &2 -;y :5:'- 0 I QC REPORT NO. --4/~>J~s=.,~....... _____ _ 

( 
1. Alumirum 

" l 2. Chromium 

). Barium 

j BeryUlum . '· Cobalt 

( 6. Copper 

7. Iron 

"' L Nidcel 
I '· Manganese "' 

t 
l 1. Arsenic: 

., 
• Antimony 

t ~- Selenium 

( 

I 

I 

I 

" 

'-· n,amum 

COMMENTS& 

TASK~emcnts to be Identified and Meu..red) 

or mgfk& 
ircle one) 

'1.,..'1., r .::> 10. Zinc 
""2.t;]f., 11. Boron 
.(';vu 12. Vanadium 
(t;' u. Silver 
(~""Tl 

< S"tJ 

10(7 
('fJ 

/I.) 'l" 

'· Mercury 

]7 

J;'J 
<yf)O 

<t u 

~mg/Kg 
~ieone) 

~or mg/l<g 

"\"'o ~~~c:l~/~ne) 

6. ~T~i"~------------~<~ro~--~-------

1. Ammonia 

@ Cyanide 

). Sulfide 

Fo~ I 

7. Cadmium 

L Lead 

It> 

'""2.,.. J 0 

/.i. 



1J;S ENVIRONMENTAL PROTE.CllON AGENCY 
1t'l Sample Management Office · 

J".O. Box Ill - Aleundrl.a, VirJlnla Z2lll 
70l/,»-z•,g FTS '-'"-2'90 .. 

INORCANlCS ANAl. YSIS OAT A SHEE.T 

"'"B NAME C ~ E ~ 'I£ c H CASE NO. _...;.;;C?\-..J=-b{.;;.....~.__,;,7 ______ _ 
---,a ,.a SAMPLE 10. NO. G-z.. -J'j':J '""Oc2 QC REPORT NO. __ ...;.., ...;..Y'-5 ______ _ 

TASK 1 (EJ~be Identified and M~ 
U~ll or 1 u&ll or 9 
k~~ k~~~ 

•• ~M~u~m~i~~~m~-----------------2~a~z~o________ 10. _z=i~-----------------~z_£~·~--------------
• ~ Chromium 
• Barium 

Beryllium 
"' '· )b&lt 

Coppe: .. 
'· Iron ... Nid<el 

t."' Manganese 

k: Anenie 
... ... Antimony 

-:c,~lenium 
'-..'<.:f.,,<;~iP 

IL"" Thallium 

COMMENTS a 

:;,, 1 

2 4 & v 11. Boron !.S: ~ 

/0,7 12. Vanadium /£...(', 

7t . 

<o,fo 

ll. Silver < 0 ,.J-

'· MerC\Jry 

ug/1~ 
..<( 0 "/ !eirc~f:) 

~ ~n~,n~-------------------------<~~~-----------
7. Cadmium {),I /p 

L Lead 2/ . .;.. 

TASK l (Elements to be Identified ~ ~ 

1. Ammonia 

rCJ Cran ide 

); Sulfide 

Fora I 

,/lOll~ 
circle~ .. 

{), ~.J.--

4 -



..., ENVIRONMENTAL PROTEcnoN AGENCY 
I WI Sample Management Office · 
lri!O. Box I 11 - Alexandr La, Vir'Jl.ni.a 2231l 
703/,n-2•90 FTS '-'.17-2•90 ... 

».tnple No. 

N\~ ~~3~· 

INORGANlCS ANALYSIS OAT A SHE.ET 

~'& NAME C 1-' E" tYl 'I£ c. H 

---,.a SAMPLE 10. No. G-z. -Jy':J ---a 3 
CASENO. __ ~cx~)~t)~q_?~------------
QC REPORT NO. __ ....:.i.....;Y:.....;::.,c;-______ _ 

TASK 1 (El~be Identified and Meuu-ed) 

us/1 or g 
(circle 

ug/.lor~ 
(c1rcle

1

~6 

... .;.;A;.;:.;lu:.;.m.;.;.;i;.;..;ru~m~----___;,'-'. f ... , ... z..;;..c>.:;..c? ___ _ 

• 0\romium 3v3o 
~~~~~-----~~-~-----

• Barium .. 
·• Beryllium ->. "Y 

'· ""..;;b;.;;;;al;;;..;t.__ _____ -..~~¥ .... 1,_;'-----
;. ~ Copper (p ,3 

7. jjj :.lroc.=.;n;.;.. _______ 5'._.;..3'-1 o_()_D ____ _ 

l.. Nickel 2. 9l- . 
'~"" Manganese 1-l.fJ. 

1~~~~ Arsenic 

7• Antimony 

- 'lenium 

•11 . 'thallium 

< o. /<J 

< {),57) 

10. 

11. 

Zinc 

12. Vanadium 

ll. Silver 

I Pr.-

ug/1~ 
(cirde-~-e>-

'· Mercury < O,co -
~ ..;;..Ti~n.__ __________ ~~~~-·o ____ _ 

7. Cadmium 

L Lead 

~7 ot'~v 
to. 

TASK 3 (Elements m be Identified"~ 

COMMENTS a 

1. Ammonia 

C"Jcxanide 
-,;_ Sulfide 

Por11 I 

uc/lor~ 
(circle~ 

t -



US ENVIRONME.NT AL PROTECTION AGENCY 
m Sample M&nqement Offlc:e 

P.o. Box Ill - Alex.andrl&, Vir'Jinla 223 ll 
703/,17-2'90 FTS '-'17-2490 
"' 

INORCANICS ANALYSIS OAT A SHUT 

A& NAME Ct-\E~-rEc 1-\ CASENo. ____ d~d~9~7 ____________ _ 
'-.8 SAMPLE. 10. NO. G 2 --l'i :s= --a<-{ QCR~RTN0. __ ~/~~~5:~-----------

-"' 
Alumirum 

Chromium 

l. Barium 

&erlllium 
~iii( 

s. ~balt 

~ .. 
7. Iron 
I .. Nidcel 
.,: Manza.nese 

.. 
'· Arsenic (',v 
~. Antimony 

- ··~lenium 

·- Thallium 

COMMENTS& 

TAS~-ts to be lclontified one! Meu1.redl 
or m&lk& ~mg/1<& 

ircle one) G v e one) (77 
:s7, 

<t~o 
-<~ 
(jo 

< s'v 
3ol 
< t.fv 
~¥" 

1. Ammonia 

@ Cyanide 

J. Sulfide 

10. Zinc 
11. Boron 761 

12. Vanadium <"l--"() 

u. Silver '\h.:> 

(iifJ or mg/kg 
~ ~ircle one) 
s_c. vo 

~. ~T~l"~-------------(--~~--------
7. Cadmium <'t•t? 

L Lead <s--: .. 

fora t 
( . 



•US ENVIRONMENTAL PROTf.CllON ACENCY 
H1t1 S&mp~ ~ement Office 

•p.o. Boz Ill - Alexandrla. Vir&lnla 22lll 
1703/,»-2•'10 FTS '-'»-2•90 

I Sample No. 

m C. o211s2 

INORCANICS ANAl. YSIS DATA SHEET 

LAB NAME Ct-\EMIEc H CASENO. __ ~d~,~~9~7~------------
--~a SAMPLE tO. NO. <22 --1"-1 ;)' -Os- QC REPORT NO. _ _.,l~>J:...s=,__ _____ _ 

•.. Alumin.Jm 

... Ovomium 

~ B&rlum 

• ~yUlum 

'· \y,,_~balt .. 
• Copper 

'~ 

T ASK~ements to be Identified .-.d Meu.ftdl 
or mg/k& ~ mg/kg 

ircle one) ~ie one) 

~3~ 10. ~z~~------------~~~~~--------
\/It! 11 • ~ 733 

<1~0 12. Vanadium < voa 
< ~-- 13 • Silver · \/ o 
<~-\) 

(s-v 
~(,c 

7. ;~~"~------------~------------
.. Nidcel 

"" t. Manganese 

l. Arsenic: 

"%. Antimony 

J.,,, "Selenium 

.-. Thallium 

COMMEHTSa 

< "'I) 
~I 

TASK 2 <Elements to be Identified ~ Meuured) 

-A~~:.,~ 
'.~6> 

<1--0 
<:"''}.., 0 

.('tv 

1. Ammonia 

~ Cxanide 
). Sulfide 

Fora I 

S. Mef'CU'ry 

6i'i1 or mg/kg 
~ ~ircle one) 
LD-~ 

~ ~n~"~--------------S::~KP~--------
7. Cadmium <'I· ,J> 

L lead ~1 

< /<G 

t -



.. US ENVIRONMENTAL PROTEcnoN AGENCY 
HW1 Sample Mana&ement Office · 

"'P.O. Boz Ill - Aleundrla. VirJlnla 22lll 
701/,17-21490 FTS 1-'17-21490 .. 

i i 

I Sample No. 

roc. 2173 

INORCANICS ANALYSIS DATA SHE.E.T 

CASE NO. l rid9 r 
~~--~~~~-------------

QC REPORT;NO. _...,.} .... >./~£........_ _____ _ 

J:,\8 NAME C t-' E /'1'\ IE C H 

·..,\&SAMPLE 10. NO. G2 --J"j :s= ·-Q(, 

'i 

TASK~ements to be Identified ~ Me&ared) 

or m&fk& : ~ mg/kg 
irc:le one) ; ~ie one) 

\, Al\olmirum 

~ Chromium 

l. Barium 

I 9 ·;J 10. ....z·=m--c:_. ________ ~/"'-1 -----------
... \- 5 0 11. -.Bor~·..;;.oc;..-n __________ t_J.;...:J/::..-_____ _ 

.(f()V 

"' • Beryllium < r 
.tJI( 

'· '··u~b&l t < .i "-o 
• Copper < ru 

.. 1_1,~ 
7. ~~~~~n--------------~----------
1. Nldcel < 'fv 

t. Manganese 7r 

12. Vanadium 

ll. Silver 

TASK 2 (Elements UJ be ldentiDed and Measured) 

(u;lt ot m&l'<& 
~circ:te cne) 

<v"' 
0v 

(JiJJ or mg/kg 

t. Arsenic: 

·"L Antimony 

J. '"~lenium 

~- ~ircle one) 
'· Mercury 0 · w 

~ ~T~i"~-----------~~~~----------
~~ ~·' 

,._ Thallium 

. .. 

COMMENTS a 

1. Ammonia 

@ Cyanide 

l. Sulfide 

rona 1 

</,&> 
¥,s 

7. Cadmium 

L Lead 



,.US ENVIRONMENT A1. PROTECTlON AGENCY 
HYI Sample ~ement Office · 

"P.O. Box Ill - AleundrLa, VirJWa 22lll 
70J/,n-z•,g FTS &-.S'7-2'90 

"" 

Sample No. 

(_~ i 7 L( 

INORCANlCS ANALYSIS DATA SHEE.T 

.... 
l:A8 NAME Ct-\EMIEc H CA5ENO. _____ ~d~d~9~7 __________________ _ 
r""'a SAMPLE 10. NO. q2 --;l.{ ,;( • C 7 QC REPORT NO. _..,.J~l./'-S:,._ _______________ _ 

Chromium 

). &rlum ... 
. Beryllium 

;;;;;: 

'· .. ,ob&Jt .. 
• Copper ,. 

TASK~ements to be Identified ~ Measured) 

or m&fk& 
./ ircle one) 

~ mg/\<g 
~ieone) 

< /v ' , o c 10. Zinc =-=----------------------------
5"tC 11. Boron 

<1 vu 12. V~dium < ,_t?l) 

-<~ 13. Silver -<.. • ./ u 

<~J 

<cv 
< s~> 1. -~~n~------------~----------------

"". Nickel 

J. Manganese 

'!. Arsenic: 

.... Antimony 

J. ~~elenium 
/' 

•• Thallium 

COMMEHT'St 

< '{v 

<II.) 

T ASX 2 <Elements to be Identified and Measured) 

(u;lt or m&fk& 
/ ~circle one) 

'-.tO 

1. Ammonia 

@ Cyanide 

l. Sulfide 

ron 1 

6iJJ or mg/\<g 
~irc:le one) 

'· MerC\Jty < o, ~ -

~ ~T~in~-------------~---~------------
7. Cadmium < I• ·..:J 

L Lead <(~ o 

l • 



\IS ENVlRONMENTAL PROTECTlON AGENCY 
WI Sample MMaa&ement Office Sample No. 

MC~,7 ~-.•.o. Box Ill - Aleundrla, Vir'Jlnl& 22lll 
70l/,n-2•~ FTS a-'n-2•~ 
''" 

INORCANlCS ANALYSIS OAT A SHE.ET 

J .. ~ NAME C t-\ E' lt'l i" E c H CMEN0·--~0~)~~~0~7 ____________ _ --1'..8 SAMPLE 10. NO. G?.. -J\.j~ - 0 8" QC REPORT NO. __ -..J--YS.:;;..._ _____ _ 

• Alumin.Jm 
'"' 

I 0\romium .. .. 
~ &rlum 

"' 
~ Beryllium '-J. ' l&lt 

~'" 
;.""' Copper ,_ .. 

Iron , .. Nickel ,_. Manganese 

1:' Arsenic: 

7- Antimony 
- ··tenium 
... ,~ 

~ ... Thallium 

COMMENT'S a 

uc/1 or & uc/1 or 9 
TASK 1 (El~be Identified and Me&swed) 

<., (circle <o. L'·-(~circle~ 
) . o 10. Zinc :J 

-==-------------~~~--------< V,fv 

< .(v 
-< 0,·,;;' 

< 2. .s-
< 1--·S'" 
< )...,_) 
< )...•0 

"< 0 ~ l-

1. Ammonia 

t:Jcxanide 
'); Sulfide 

11. Boron < ~.,.;, 
12. Vanadium < / iJ" ;_;~ 
u. Silver <. o,sv 

lor. I 

ur,/1~ 
(circ~e)-

'· Mercury <(2 . 1 o 

~ ~T~in~--------------~<C~t~-~--------
7. Cadmium < 0, os"' 
L Lead <: 0. -yj ..... 

~ . 
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AUTHORIZATION 

This report was prepared under the auspices of the U.S. Environmental 

Protection Agency Technical Assistance Panels program. The Panels are 

authorized by Section 2003 of The Resource Conservation and Recovery Act 

of 1976 (RCRA), Public Law 94-580, requiring the U.S.E.P.A. to "provide 

teams of personnel, including federal, state and local employees or con­

tractor ... to provide states and local governments upon request with 

technical assistance on solid waste management, resource recovery and 

resource conservation." JRB Associates is the Panels contractor for EPA 

Region III. JRB Associates was directed to assist The Maryland Department 

of Health and Mental Hygiene in conducting its "Dumpsite Assessment: 

program. This report documents work conducted by JRB as part of this 

program. 
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1.0 SUMHARY AND RECOMHENDATIONS 

Summary 

Allied Chemical Corporation owns and operates a chemical processing 

and manufacturing facility at Block and Wills Street in Baltimore, Maryland. 

The site is visable from Baltimore's Inner Harbor Center, and covers approxi­

mately 20 acres (see map B-2). The plant imports chromite ore, extracts 

chromium and produces chromium containing chemicals including ammonium 

di-chromate, potassium- and sodium chromates and di-chromates, and 

chromic acid.
1 

The production process generates chromite ore tailings, 

which contain hexavalent chromium, a toxic heavy metal. In 1980, the 

facility generated approximately 128,000 tons of chromite ore tailings, 

which were disposed at BFI's Solley Road Landfill, and the Maryland Environ­

mental Service (MES) Hawkins Point Landfill. 2 The Allied facility is 

inspected regularly by Maryland officials, and currently holds necessary 

Federal and state permits, including a NPDES Permit. The only violations 

recorded to date have been NPDES violations,and infractions against trucks 

hauling the chromite ore tailings from the site. Allied has notified as 

a RCRA hazardous waste generator (EPA ID# MD069396711). 

The Waste Disposal Site Survey prepared by the Subcommittee on Oversight 

and Foreign Commerce (The Eckhardt Report) listed the site as having been 

used for disposal of 6800 tons of chromite ore tailings through 1978. 
3 

Background data was collected and analyzed during the period 10/22/81 to 

11/17/81. Based on the information collected during this period, the following 

conclusions are made: 

1. Portions of the site consist of chromite ore tailings, and 
that at least 6800 tons of tailings, as reported in the 
Eckhardt Report, are probably disposed on-site. 

1Directory of Maryland Manufacturers. 1979-1980. Dept. of Economic and 
Community Development. State of Maryland. August, 1979. 

2
Manifest Records. Maryland Department of Health and Mental Hygiene. 1980. 

3
Haste Disposal Site Survey. Subcommittee on Oversight and Investigations. 

Committee on Interstate and Foreign Commerce. House of Representatives. 
1979. 
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2. Subsurface water unJ~rlyiug the facility site is 
contaminated with C r (I~_7) 

3. Surface water contamination 1s the most probable route 
of contaminant migration. 

4. Groundwater of the Patuxent Formation is probably not 
being contaminated by chromite ore tailings disposed at 
this site. 

Based upon these conclusions, the following recommendation is made: 

1. The contamina;~on of subsurface water under the Allied 
plant with Cr is cause for concern. This contaminated 
water may migrate to the Baltimore Harbo.r, enter the 
Patapsco River and subsequently the Chesapeake Bay. For 
this reason, water samples should be taken at regular 
intervals from the Harbor at points near the Block and 
Wills Streets facility~6 These samples should be tested 
for the presence of Cr . Both U.S. EPA Region III and 
the state should be informed of the results of this 
sampling. Further measures to seal off the chromite ore 
tailings from the ha;gor may be necessary if significant 
concentrations of Cr are migrating from the site. 
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2.0 BACKGROUND INFORMATION 

Allied Chemical Corporation has operated a chromium chemicals manu­

facturing plant, located at Block and Wills Streets in Baltimore, Maryland, 

since the 1950's. Chromium chemicals have been manufactured at the site by 

various parties since the mid 1800's. At the facility, chromite ore is 

processed, removing the chromium, and generating chromite ore tailings 
+6 

containing some heavy metals and Cr . The chromium is used to make several 

chemical products, including ammonium di-chromate, potassium- and sodium­

chromates, potassium and sodium di-chromates, chromic acid. The chromite 

ore tailings, 128,000 tons of which were generated in 1980, are disposed at 

BFI's Solley Road Landfill and at the MES Hawkins Point Landfill, which is 

operated exclusively for disposal of Allied's waste. 

The chromite ore tailings that have been generated at the site for the 

past 100 years have been used to reclaim large portions of the Baltimore 

Harbor.
1 

The tailings are attractive as fill because they compact well and 

can support a substantial weight. 

Areas along both sides of the Northwest Branch of Baltimore Harbor, and 

surrounding the Dundalk Marine Terminal, consist of chromite ore tailings 

used as fill material. Of the approximately 20 acres owned by Allied at the 

Block and Wills Streets site, up to 7 or 8 acres probably consist of chromite 

ore tailings. This estimate is based upon discussion with Allied officials, 
2 

and examination of original shoreline maps. 

There is documentation that the subsurface vrater underlying the 

Allied facility, is heavily contaminated with Cr+6
3 

(see Appendix C). In 

1978, the discharge from one of Allied's NPDES outfalls registered a high 

concentration of Cr+6 (6.6 lbs. Cr+6/24 Hrs.). While investigating the 

incident, Allied found that heavy rains over the previous few days had allowed 

1
various newspaper reports, historical studies and unpublished reports. 

2
Map of Baltimore Showing Original Shorelines and Drainage. Bureau of Plans 

and Surveys. Maryland Geological Survey. 1935. 
3 
Letter from Mr. C.J. Ervels. Plant Manager, to Mr. Leroy Jonas, Maryland 

Water Resources Administration. 11 August 1978. 
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the level of the subsurface water to rise and infiltrate the discharge 

line through cracks and leaking seams in one area of the line. After 

diverting the discharge around the area, the level of Cr+6 in the discharge 

fell to 2.8 lbs./24 Hrs. 

+6 
Therefore, 2.8 lbs. of Cr /24 Hrs. was due to infiltration of 

+6 . 
contaminated subsurface water, indicating a high level of Cr 1n the sub-

surface water. 

Demographics 

The Allied facility is located along the north shore of the Northwest 

Harbor, almost directly across the Harbor from Federal Hill, a prominant 

Baltimore landmark. "Harbor Place," the City's showpiece shopping mall, 1s 

located approximately 3400 feet northwest of the site, across the inner 

basin. The site is in an industrial area, and no major transportation routes 

run past it, but several major routes are close to the facility: Eastern 

Avenue, 1600 feet north; Fayette Street, 4000 feet north; Hanover Street, 

4400 feet west. The planned route I-95 extension and tunnel will lie 

approximately 4400 feet south of the site. 

The area immediately surrounding the facility consists of small to 

medium sized manufacturing facilities and a lumber yard. Within 1/4 mile 

radius of the site, there are estimated to be less than 500 residents. Within 

1/2 mile radius, the population is estimated at between 1000 and 3000, and 

within 3/4 mile radius, the number of residents jumps to between 5000 and 

10,000. A circle with a 1-mile radius, and centered at the site, would 

contain major areas of downtown Baltimore including City Hall, several libraries, 

schools and hospitals, a large part of south Baltimore, and several parks 

and playgrounds. 

Geology 1 (see MAP B-3) 

The Allied Chemical facility at Block and Wills Streets is underlain by 

a small section of the clay unit of the Arundel Formation, extending westward 

from a larger outcrop. The site is bounded on three sides by artificial 

fill material. The Arundel clay ranges in thickness from 1.6 to 100 feet. 

1
Geologic Map of Baltimore County and City. Maryland Geological Survey. 

1976. 
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The unit consists of gray, brown, black and red kaolinitic and illitic 

clays resulting from the alteration of Feldspar under different weathering 

conditions. The clays are interbedded and have quartz sand and silt 

throughout. The Arundel clay is typically poorly bedded but can be massive. 

Lignitized wood remains have been found in the Arundel clay. 

The Arundel clay is surrounded on three sides by artificial fill. 

These areas mark shallow, near-shore areas adjacent to the original shore­

line that have been filled in to create usable land. Much of this fill 

material probably consisted of chromite ore tailings generated at the 

facility. The depth of this artificial fill is unknown. 

Under the Arundel clay and artificial fill lies the Patuxent sand. It 

LS not known exactly what thickness of Arundel clay or artificial fill lies 

over the Patuxent sand. The depth to bedrock under the site is between 

80 and 100 feet. 

Hydrology 

The major part of the area on which the Allied site LS located consists 

of artificial fill used to reclaim low lying swamp or near shore areas from 

Baltimore Harbor. Original drainage and shoreline maps show the Block and 

Wills Street area was originally a small peninsula extending from east to 

west. Given that the major part of the site consists of artificial fill, 

most likely chromite ore tailings, it seems reasonable that the subsurface 

water has direct contact with the harbor. Subsurface water flow is expected 

to be towards the harbor, and little if any water is expected to infiltrate 

the surface and down through the artificial fill to underlying geologic units. 

Net precipitation Ln the area is estimated as approximately 10 inches 

per year. The surface is almost totally covered by asphalt, concrete or 

buildings, inducing the rate of infiltration. Although located along the 

harbor, the flood hazard potential is low. According to plant officials, the 

site has never been flooded. 

Critical Environments 

The Allied facility is located along the north shore of Baltimore's 

northwest harbor. The harbor is an arm of the Patapsco River, which enters 

the Chesapeake Bay approximately 10 to 15 miles downstream. The Chesapeake 
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is the largest estuary system in the U.S., and one of the most productive 

estuary's in the world. The estuary 1s a critical environment for many 

species. The issue of whether the Allied facility is contributing to the 

degradation of the Chesapeake Bay cannot be determined from available 

information. 

h 
. . 1 

Waste C aracter1st1cs 

In responding to the Eckhardt Survey, Allied listed 6800 tons of 
• 

chromite ore tailings as being disposed on-site. These tailings contained 
+3 +6 

unknown amounts of Cr and Cr • the oxidation states of chromium which 

are environmentally 
+6 

. +6 . 1mportant. Cr 1s . . f' 1 . h + 3 
s1gn1 ~cant y more tox1c t an Cr 

Cr has been shown to be a potent . . h '1 c +3 Th . d carc1nog1n w 1 e r has not. e ox1 es 
+6 

and salts of Cr are very soluble . '1 f +3 
1n water wh1 e those o Cr are not. 

+3 b d . c +6 d . d. . Th However, Cr can e converte 1nto r un er certa1n con 1t1ons. ese 

conditions include exposing Cr+
3 

in water to ultraviolet light and pH of 

7 to 10, conditions which readily exist in surface waters, according to 

tests. For these reasons, EPA considered chromium as a listed hazardous 

waste when occuring in concentrations of over 5 PPM. Recently, EPA amended 

. d 1 +3 h Th h . the RCRA regulat1ons to e ete Cr from t e measurements. e c rom1te ore 

tailings generated by Allied are thought to exceed the concentration of 
+6 

5.0 PPM for Cr . 

EPA suspects that chromium can migrate for great distances dm-ms tream. 

from discharge points. Little is thought to settle out into river sediments. 

The bioaccumulation potential for chromium is low. 

1 U.S. EPA RCRA Background Documents - Health and Environmental Affects 
Document. April 1980. 
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3.0 FIELD INVESTIGATION REPORT 

The site investigation team consisted of: 

• Edward Tokarski - Environmental Scientist - JRB Associates 

• Claudia Furman - Geologist - JRB Associates 

• Philip Spooner - Soil Scientist - JRB Associates 

• Joe Stang - Regional Inspector - MD DHMH 

The team arrived on-site at approximately 10:45 a.m. on 11/17/81. 

The team signed in and was informed that respirators were to be carried 

while on-site. Mr. Malcolm C. ~1osher, Manager, Environmental Services, 

accompanied the team while on-site·and conducted the tour of the site. 

Access to the site LS tightly controlled, and visitors must sign in and 

must be accompanied by an official while on-site. A new guard house providing 

more security is being constructed. All sections of the plant area not 

taken by the manufacturing facility are covered with asphalt. The chromite 

ore LS brought on-site be rail, and stored in the open in a corner of the 

plant. The storage area is underlain with asphalt. The chromite ore tailings 

are taken immediately from the point of generation to a storage shed, where 

they are then loaded onto trucks which deliver the load to the Hawkins Point 

Landfill. Only a 1-day amount of waste is stored on-site. 

In walking around the site, no evidence of spills, explosions, or 

releases was found. There was no indication of underlying soil make-up. No 

evidence of discolored discharge was found along any of the bulkheads, nor 

was there any color to the NPDES discharge. 

Mr. Mosher said he had no knowledge of disposal of chromite ore tailings 

on-site. The team left the site at approximately 11:30 a.m. 
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4.0 CONCLUSIONS AND RECOHMENDATIONS 

Based upon the background information collected and observations 

made during the site visit, the following conclusions are made: 

1. 

2. 

3. 

4. 

Portions of the site have been reclaimed from Baltimore 
Harbor using chromite ore tailings as fill material. It 
is estimated that 7 to 8 acres at the site may be underlain 
by the chromite ore tailings. 

+6 
Subsurface water ~s contaminated with Cr . 

Surface water ig the most probable route of contaminant 
migration. Cr entering the Baltimore Harbor is expected 
to be highly mobile and may be capable of being transported 
into the Chesapeake Bay. 

Ground water of the Patuxent Formation under!ging the site 
is not suspected of being contaminated by Cr migrating 
from the site. 

Based upon these conclusions, the following recommendation is made: 

1. It is unknowg to what extent the chromite ore tailings are 
reaching Cr+ into Baltimore Harbor. Tests should be made of 
the Harbor ar~5 surrounding the site to determine the concen­
tration of Cr entering the Harbor. The subsurface water 6 
should also be sampled to determine the concentration of Cr+ 
in this water. Both EPA and the state should be ~n~ormed of+6 
the results of these efforts. Should large quant~t~es of Cr 
be found in the Harbor, some method of isolating the site from 
the Harbor may be necessary. 
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I. I :-.-rROD'CC"nON' 

A. OY"!:R\"l:EW 

Thf' h:t7..n.rdous n-a.ste dispo~Rl problem may n-ell be the single most 
~ll.."lli ticant en vironmenral heulth i5.5ue of this de-cade. ~!illiom of tons 
of toxic wastes an.> dispo::,ed of each year in n.n en,·ironmemnlly un­
sounJ manner resulting in what hn.ve been aptly labeled ··ricking time 
bombs·· which pose imminent and untold hazards to man and the 
em·ironment. 

In Octobt!r of 1978. the Subcommittee on Oversic-ht and In,·esti.!!a­
tions of the Interst-ate unJ For~:i:-"'11 Commerce C0r"IImitt~, prompted 
by incre:J.SiHg hAzardous wa.st€.' disposal problems including events at 
Lo,·e Cannl in Xiagurn Falls. Xc\t" York. began an estensin in,·estiga­
tion into the matter. The Sulx:ommittee wns intere..c:ted in the mag­
nitude of the problem and the adt'qua<·y of exi~ting legislation to cope 
n-ith it. In addition. the Sul~<:onunitte-e wanted to a~~ss the U.S. 
En\·imnrnt•nt:d Protection .\gl·nr)··s (EPA) progrrs.5 in implementing 
a l!l;"t\ Con~.!Tt•.::.:;ional lnw-tht> RP,.onrce Con:::Prntion n.nd RecoveiT 
.\rt t RCR.\) 1-n-hich provirh·d EPA with the authority to rPgulat"e 
huzanlou!- waste di~po-al. and to determine if RCRA would ( 1) allow 
for nppropt~ate public respon"'" to situntions like Lon• Cnnnl and (2) 
pre-cluJc the po~.·ibilities for such situations in the future. 

ThE> Subrommitt~·s inquiri~ disclosed that dt-::pite ennctmt>nt of 
hazardous waste legi~lation in l~)i6. little n-a.s kno"n about the true 
ma;;nitt11le of the problrm. Xo one knt>w how many millions of tons 
of l1alanlous wn~te were ;;ent-ratt'd t>.ach year .. \nd more importantly, 
while it was believed that hundreds of "tickin"' tin1e humbs .. e:s:isted 
HC!'OS..' the countr>. no one kne''" e-xacth· how n~anv. where thev were 
lO<'a~d, or who ,;~r:, respon~ible for them. - · • 

BeliHing that it was most important to St>cure such infor:Tlation, 
and since EPA was not acting \\;th Ji~t>u.tch to collt-et it. the Sub­
cnmmittt>e decided to conduct its own suney-the first national study 
of \t"n~tt' rli~posal sites-to !-w.gin to rietermint> the magnitude of the 
prol,Jrm. 

The purpose of the survev \\"liS to initinte a svstemntic effort to 
irlrntifv the number. natuf(': a.nd location of nll ~a..-te rli~pos:d sites 
nrross the- country, whether they currt>ntly po:'t' hr.nlth or environ­
mt>ntnl hn.7.nrris or not. .\s R. first step. the :'uhcommitTN' refJue~ted the 
rarricipntion of tht> 5::\ larg-f'<:t <lomP~tic chemical c.-omnaniPs. Thi.: wns 
not ro ~li!!!!E'St that tht> dic::po.;al practice~ of the rhemirnl inciu~rry o.r" 
rarnrularl:- baci or that rhe ("i1rmicnl inrlusrr.· i,., primaril.'· rP,<pon;;ih]p 
for hn7.ardou,;; sitl's. But thP ,·ery nnturp of the chrmi("al inrlu,:;trv is 
-:uch thnt larJ!t' quantitiPs of potr>ntially dan!!Prous "·nste~ are gen­
rrn.rrrl. 11 nd the national sun·pv hod to hE> !!in somen-hrre. The rt>sulr.c; 
are only a sampling of thr situntion. All of the C'OmpuniPs cooperated 
voluntarily. Thev pro,·ided informntion about the wa.c;tr disposal prac­
tices of the 1.605 chemical plant facilities tha.t tht>y own or operate 
inclurlin.!r data on 3.383 dispoAA.l·sites userl by these facilities since 

1 Pub. L. !14-:180. Oet. :!1. 19711. 
lt:J:l 



1950. This report de-c.criLes the intent, r.ouduct, and findings of tha.t 
surveT. 

The methodolog:· for selt-cting the companies participating in the 
survey, their idennty, the Subcommittee"s letter of invitation, and the 
st.andardiz.Pd questionnaire and related instrurtions which ~ere fur­
nishPd t.o the companies are set forth in Appt<ndic.cs A, B, C and D, 
rPSpPctively. 

Each of the 1.60[. fllcilities ''as asked t.o pro,·ide information on 
every site or location used since 1950 {or t-arl ier if rer.ords or em· 
ployees" memories pHmitt.t"d) for the disposal of wastes from the 
plant's chemical proce~;;;es. Information rt-qu<'5tPd included: aJllount 
and content of wast-to dispo;;;ed at :1 particular site, kinds of di:-l'osal 
methods used at tht> site.. current status of the site topen or clo::i(•J.), 
ownership of the site, and the sit.t""s name and lcoc.ation. For any waste 
hauled from the plant and taken to a location unknown to the plnnt 
operators, information ~as n·quest.e.d on the name of the hauler and 
the amount and cona•nt of the waste hauled. Facilities ~ere also 
a.!'ked to report the amount of process ~astefenerated at their phwts 
during 19-;"b that ~as not directly reproce.sse or recyclt-n at the plant 
or coYered by a ~ationa.l Pollutant Discharge Elimination System 
(~PDES) permit, and the mPthods by ~hich these "astes were 
di~posed. 
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O!SP":S[D or AT TM!S SIT! W&S NOT Sl~05T(D. C"4!"""1Ct.L C~P::O.tJI('TS or 110.&.51[ C!SPC5lD &t "''"''lS Sltf l•CU.O[ 
H~.l'f'l ,fTH! loJofJ n&C[ I"';!."ALS tf:-~r:: c::-:.&.,..lCALLT &fiC ll4:":-:: • .&.,..lCALLTJ .UC tU5C[l.LA""lOU5 wAST( P'\&HIDl,U,. .. 
,( l .. OCS 0' OlSPO!AL lHCLu:ll "l~ID l'-C:,,:STii'UL loojASTl l&.f'CifiLL .. 

e.u.n,...t 

511! IS LOCAT[C CJool f"COJ'llll' Of' C"~tl"''.JCt.L PLA.h"'T PaGTl(;~lfltor,; ]H S__..v['f A-<:' :s '""'=-""~ "1'0 "'h'l !tfN 
L~lC r::,. C!!~'!H rr:~ !•SC TC l9H S!i£ 15 ~ L0'1:.1,; lh 1.."5[. &-;."' ...... C' C· -::H r::"".l!'! ••ST( 
Dl5'-':'S[C C' .t.T "1'1"11! 5IH o.·.a.s ~"'' HP:I'OHC. C~"!""':!:&l. (()'111:"",!"""15 0' o..&SH t:;~::HC iT 1""!~ ~;T[ !··~LI.C[ 

0"~ANlCS. ,Cflool::s CF Cl!~t:'C"5Al lNC'li.l)[ liil~OC:fS!l< A.t-.::1/0it J'(CTCL!""'- .&~ Ct,..[C L•<.tht.:-.c:zt: ~!'t .. .XS. 

SITf lS l0CA.l[0 (Jool PC:CP[ITT C' P'! .. ICll PL&.., PUllC:l•All"'l IH SJYlf oi"C) IS .. ..., ......... TC '"hf Hftt 
U'![D F::)D t!5P':St.l fiC'-. l•U TC l•7t. SlTI IS STII.L flO ... L"UD. a-o....., 0" c-t·:CAL n.:-:~S! loojUTf 
CI50C~!D O' &T ~!S SIT[ f'\ooD~~ 1•11 ~A5 II'[~T£D &S t.U) ""~~•fD T~. C!'!!"".!CU c:C-:"':'11-o!lo('T!' C' WlSTI 
t:S~~£0 .t.T TloflS SlT[ l'<LIJ:I[ ':lD S~u .. ~:~ *""'1,., ~ C lL P&Sf S:IUf.'!=""' n.::n. JI'M > lll, "f'V' .. !'!US 
'"Cl .,.;o,cr "fTllS 1!::-..~rc rc:,,~oo~:cuu a..c l~~,..,~CALLTJ. ~"•::~';uvr IDESIO...:ts r~or.!'nol C'vrr sa r:::--c ... crr' 
P£• 'D'"'• l~-:c',&NlCS &"') I'":SC.tLUWf~-"5 •uSTE. N.l!RUL. ~!lW:::CS ~ O!S~Al l...r:Ll.llt P'"iiiC[C I~ ... 'STWU.\. 
waST( U~F'lll t.Jof) PIT!, •:-~S AJC) l&GoOIOI'ft. 

51T£ IS NOT LOCt.TlD ~ ~Oitf•n O" C1-lf"lt'Al Jl'l&N"T JI'&CT!tl•a':';IC JH s..-VTT. auT lS ............ TO NAyt 
!H"' L"S£0 re~r ClSOOS&L """ l'U TD 1•7'S. 'T T'll1l 01 US!, SUI lii&S ~ltD IT C"f"fCAl t~PAift JNClL.atD 
lN ""!5 'S .... YlT. SlTf IS tC' lOHGf• JW USL. A~ Of' C"f"'ltAL ""0C(S, W&ST( D':!tF"''S(D Of' 'T nHJ SIT! 
twDc.xiM 1''71 WAS IHI't'WT(O AS h.COO M\.N:ID[t) TONS. Olf!'UCAL CD""P'C»If!tri'TS D' Wt.ST[ ClS~[D AT ntts Silt 
lt.Cl~l M(AVT I'U'TALS A."() TD&Cf' "flUS 11:.:»-c::J[O ~\O&HlCALLT .t.ltoo;,l JI•Cli"AIIIIICAI.LYJ .ucJ lNtli'GANlC.S. "f'OCODS 
O' DISPOSAL JtoCU.IJl PO«) ItooeUST'ItJAL w.&STt l....UCIFJLL. 
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lndustri:Jl Chemicals Division 
Block Street at Wills 
Baltimore. Maryland 21231 
(301) 675-0555 August 11., 1978 

Mr •. Le~oy Jonas, Chief 
Enforcement Officer 
Maryland Department of Water Resources 
Tawes State Office Building 
Annapolis, Maryland 21401 

Re: Allied Chemical Corporation 
Industrial Chemicals Division 
Block Street at Wills 
Baltimore, Maryland 21231 

Effluent Excursion Incident -· Saturday,· AU:g'tis·t' '5'; ·t978 

Dear Mr. Jonas: 

The following confirms your telephone conversation o~ Monday, 
August 7, 1978, with Dr. V .·J. Marchesani. · 

As agreed in your conversation with Dr. Marchesani, there is 
no need to co~EPA, Region III, in this matter since 
authority for NPDE Peroits has been transferred to the 
State of Marylan • 

uring the twenty-four (24) hour period from 8:00 a.m. Satu.rday, 
ugust 5, 1978 to 8:00 ·a.m. Sunday, August 6, 1978, a chromium 

scharge of 6.6 pounds net (as cr+6) occurred. This loading 
xceeds the maximum permitted load of 6.2 pounds net. 

An investigation resulted in the determination that the once­
through harbor cooling water sewered through outfal1 001 as 
a result of seven (7) days of heavy rainfall, contacted chrome 
contaminated subsurface ground water entering the underground 
piping through cracks, faults, and poor seals. 

.. 

. , .. :_:.:~ ... ..,..;..,;. .. ;- .. _ ' . . 

~ .... · .. 



' / 
Mr. Leroy Jonas, Chief 
Enforcement Office 
Maryland Department of Water Resources August 11, 197:;~ 1. 

The site subsurface ground water contains varying qualities 
of water soluble hexavalent chromium, as a result of over ~ 
100 years of chrome chemicals manufacturing. Specifically. ~ 
the connection between a cast-concrete basin wall and a 
steel outfall pipe, was found to oe cracked. and therefore. 
leaching chrome contaminated ground water into the outfall 
piping. Once found, the flow of water was immediately 
diverted around the problem area. This resulted in a net 
chromium discharge of 2.8 pounds for the time period 8:00 
a.m. Sunday, August 6, 1978 through 8:00 a.m. Monday. 
August 7, 1978. This is well-below the plant's permitted 
load of 6.2 pounds net for a twenty-four (24} hour period. 

The discharge piping has nmv been connected and '~Zvelded 
directly to the outfall line, bypassing the concrete catch 
basin. By this action, the possibility of outfall con­
tamination from this source has been eliminated. 

CJE:em 

Very truly yours, 

ofE~~-
c. J/. E'IZ·Tels 
Man?-ger 

' .. 
• 



APPENDIX D 

U.S.EPA FORM T2070-2 

POTENTIAL HAZARDOUS WASTE SITE 

IDENTIFICATION AND PRELIMINARY ASSESSMENT 



REGION SITE NUMBER (to be ••-

OEPA POTENTIAL HAZARDOUS WASTE SITE elfned by Hq) 

IDENTIFICATION AND PRELIMINARY ASSESSMENT 3 

NOTE: This fonn 1s completed for each potential hazardous waste s1te to help set priorities for site inspection. The infonnation 
~ubmitted on this form is based on available records and may be updated on subsequent fonns as a result of additional inquiriea 
and on-s1te inspections. 

GEHERAL INSTRUCTIONS: Complete Sections I and Ill throuih X as completely as possible before Section II (Preliminary 
.4 aaesoment). File this fonn in the Re&ional Hazardous Waste Lo& Flle and submit a copy to: U.S. Environmental Protection 
A~~:ency; Site Track.in& System; Hazardous Waste Enforcement Task Force (EN·335); 401 M St., SW; 11iashmgton, DC 20460. 

I. SITE IDENTIFICATION --
A. SITE '"AME B. STREET (or oth•r identifier) 

Allied Chemical Baltimore Works Block and Wills St. (1348 Block Street) 
C. CITY D. STATE I E. ZIP CODE F. COUNTY NAME 

Baltimore MD 21231 Baltimore 
G. OWNER/OPERATOR (if known) 

I. NA .. E 12• TEI..EPHONE NU .. BEPI 

Allied Chemical, Inc. 301/675-0555 
H. TYPE OF OWNERSHIP 

0 I. FEDERAL Oz. STATE 03. COUNTY 04. MUNICIPAL [Xjs. PRIVATE 0&. UNKNOWN 

I. SITE DESCRIPTION 

Chromium chemigals manufac~uring facility partially built on chromite ore tailings 
containing Cr . 

J. HOW I CEN Tl Fl EO (i.e., citizen•• coarplainte, OSHA citation•, etc,) K. DATE IDENTIFIED 

Gong. Eckhardt (mo., day, • yr,) 

11/01/79 
1... PRINCIPAL STATE CONTACT 

1· NAME· 12• TEI..EPHO'"E NU .. BER 

Mr. Paul Thompson, MD Dept. Health and Mental Hygiene 301/383-6650 

II. PRELIMINARY ASSESSMENT (complete, this section last) 

A. a.PF'AP.E"NT SERIOUSNESS OF PROBLEM 

01. HIGI1 Oz. MEDIUM Ci)l. LOW 04. NONE Os. UNKNOWN 

B. RECO'-'MENDATION 

, It. NO ACTION NEEDED (no hazard) 0 2. IMMEDIATE SITE INSPECTION NEEDED 
a. TENTATIVEI..Y 1CHEOUI..EO FO"· 

0 l. SITE INSPECTION NEEOI;:D 
a. TENTAT'VEI..Y SCHEOUI..EO FOPI: b. Wll..l.. BE PERFOR ... EO BY: 

b. WIL.L. ISE PERFOR..,EO BY: 

00 4. SITE INSPECTION NEEDED (low priority) 

C. PREPARER INFORMATION 

1. NAME 12· TEL.EF'HONE NU .. BER J '· OA~~;m;fBd;y, • yr.) 
Ed Tokarski, JRB Associates 703/821.,...4600 

Ill. SITE INFORMATION 

A. SITE STATUS 

I I. ACTIVE (Tho•• lndu•t>"i•l or ~ 2. INACTIVE (Tho•• Q 3. OTHER (•pecily): 
;-;,lcipal aitea which are bein' uaed artea which no lonaar reee~Ye ( o•• •il•• that include •uclt incident• Ilk• "midnllhl dumplnf" "'"'""' 
tor weare rreatment, atore ... or diapoaal we area.) no refUler or c:ontinuinQ uae ol the aUe for weare diapoaal hae occuned,) 
one contJnuin~ beera, eyen II inlre-
quently.) 

9. IS GENERATOR ON SITE' 

:---j I. NO 00 2. YES (•peclty jlenerator•e four-diQII SIC Code): 2819 

c. AREA OF SITE (In acre•) D. IF APPARENT SERIOUSNESS OF SITE IS HIGH, SPECIFY COORDINATES 

I • 1.. AT IT U 0 E (dejlo-lnJn•-••c•) J 2. 
I..ONIOITUOE (dejl.-aun,-•eco) 

20 Acres 39° 16' 09" N 76° 35' 56" w 
E. ARE THERE BUILOINGS ON THE SITET 

0 I. NO [EJ 2. Y"ES (•peclly): Manufacturing Facility 

T2070.2 (1 ().79) Conlrnue On Reverse 



Contrnued From Front 

IV. CHARACTERIZATION Of SITE ACTIVITY 

Indicate the major site activity(ies) and details relatin& to each activity by marltin1 'J[' in the appropriate boxas. 

x· X X x· 
>---, A. TRANSPORTER t- B. STORER - C. TREATE .. 1-- D. DISPOSE,_ 

I. RAI~ I. PI I.. It I. FlL.TfiiATION I. I..ANOI"II..I.. 

;!. S~lr::t 2. SURI"ACE IMPOUN01rto4ENT 2. INCINERATION ~· L.ANOFAflltr.l 

3. BARGE 3. ORU .. S 3. VOI..U .. E AEOUCTION ~· OPEN CUJ.4P .. TRUCK .. TANK. AI!IOVE COFIOUNO .. A EC Y C 1.. I NCO/A EC OVERY fo. SUA""CE I"'POUNO ... ENT 

a. PIPEl-INE a. TANK.I!IEI..OW COAOUNO a. CHE .... /PMVS. TFIEAT,..ENT a. "'10NIQMT OU"'PINQ 

e. OTMEFI (epecily): e. OTMEA (epeclly): e. I!IIOI..OQICAI.. TRE•T ... ENT fe. INI!INIEIItATION 
..-- t-

17· 7. w•STE 011.. AEPAOCESSINCO UNOit,.COAOUNO INJECTION .. SOI..VENT ,.ECOVE,.V ~. OTMI[ .. (epaclfy): 

e. OTH El'll (epeclfy): 
~ 

E. SPECIFY DETAIL.S OF SITE ACTIVITIES AS NEEDED 

Facility manufactures chromium containing chemicals. Large quantities of chromium ore 
tailings are generated ,and disposed throughout the area. 

V. WASTE RELATED INFORMATION 
A. WASTE TYPE 

01 UNKNOWN 02. L.IQUID CK)3. 50L.ID 04. SI.UDGE os. GAS 

B. WASTE CH.RACTERISTICS 

01. UNKNOWN 02. CORROSIVE 03. IGNITABL-E o ... RADIOACTIVE os. HIGHL.Y VOL.ATIL.E 

[K]s TOXIC· 07 REACTIVE oa. INEFIT og. FL.AMMABL.E 

:--i 10. OTHEFI (specily): 

C. WASTE CATEGORIES 
1. Are recorda of wa1tea available~ Specify Item• auch aa manifeata, inventoriea, etc:. below. 

2. Estlmate the amount (specify unit of measure) of waste by category; mark 'X' to indicate which wastes are present. 

a.SL.UDGE b. 011. c. SOL.VENT5 d. CHEMICAL.$ •• 501.105 f. OTHEFI 

""'OUNT A"'OUNT A"'OUNT AMOUNT AIWIC"" 1 1NT ""'OUNT 

186,000 ton/yr 
UNIT OF "'EASUFIE UNIT OF MEA$~...oRE UNIT OF t¥':£ASUFt£. UNIT OF "'EASUI'IIIt UNIT 01" .. EASUI'IIIt UNIT 01" "'EASUI'IIIt 

tons -
x· ltl PAINT, X' I II 011.. Y 'X' (IIHAI..OCOENATEO ·x· 'X 'X 

Ill~~!~::.:~~~~. - PICO ... ENTS 
,...__ 

w•STES - SOl.. VENTS ~ (IIACIOI - IIIFI..VASH -
121 METALS _ !210TMEFI(epoci/y): !21 NON•H AI..OQNTO 121 PICKI..INCO 121 ASBI!liTOI <21MOSPITAL. 

SI..UO!OES SOL. VENTS I..IQUORI 

131 POTW 
_lSI OTMEFI(epeclfy): lSI CAUSTIC I !31 .. 11..1..1NCO/ 

lSI AAOIOACTIV& .. INE TAII..INCOS 

I .a I A L.UMINUM t•l P ESTIC 10 El 1" 1 ;,;~;~_u! .. sTEs t•t ... UNIC:IPAL. 
SI..UOGE 

- lSI OTMER(epoclty): lSI OYEI/INKI lSI~~~~~~'!'!~~~~ t- lSI OTHER(epeclty): 

X 1111 OTHER(apocily): 

!Ill C Y ANIOit t-ore tailings 
after 

!71 F'HENOI..I processing 

!II HAI..OGENS 

tat F'C 8 

IIOI ... ETAI..I 

_II II OTHER(epeclty 

EPA Fo"" T2070·2 (10·79) PAGE 2 OF 4 Contrnue Oa Petfe 3 



Continu~c/ From P•/1~ 1 

V. WASTE RELATED INFORMATION (cont~nued) 
]. L.IST SUBSTANCES OF GREATEST CONCERN WHICH MAY BE ON THE SITE (p/oco tn deecendtnl o'do' of hozord). 

Hexavalent Chromium 

4. ADDITIONAL. COMMENTS OR NARRATIVE DESCRIPTION OF SITUATION KNOWN OR REPORTED TO EXIST AT THE SITE. 

VI. HAZARD DESCRIPTION 
a. c. PO TEN· D. DATE OF 

A. TYPE OF HAZARD TIAL. 
AL.L.EGEC INCIDENT E. REMARKS 

HAZ"ARC INCIDENT (mo.,doy,yr.) 
(rnorlr 'X") (mo,Jr 'X") 

'. ; .--~ .~ 
• '\'. ~ - II 

·-~·~ .·-~·:' ' ~~.:~~~:: < ~~i··-~~-\> .. , . -1. NO HAZARD . ~ -...:... ~ ..... ....... .,:r.- ::.~ •. :.:.·•. ~-·:.:_:t. or.. . . #~! ~ '~-;: : 

2. HUMAN HEALTH 

3. 
NON•'A'OR K Eflt 
IN.IURVIEXPOSURIE 

.. WOIIU<E .. IN.JUAV 

e. CONTAMINATION 
OF WATER SUPPLY 

e. CONTAMINATION 
OF FOOO CHAIN 

7. CONTAMINATION 
OF <OROUNO WATER 

[Hexavalent chroml.um rrom waste may be 
C0NTAMINAT 1 0N e. OF SURFACE WATER X leaching into Baltimore Harbor. 

a. CAMAC.E TO 
Fl..OAA/FAUNA 

'o. FISH KILL.. 

'1. 
CONTAMINATION 
OF AIR 

1a. NOTICEABLE COORS 

1 S. CONTA ... INATION OF SOIL. 

1e. o>ROo>EfiiTY OA ... ACOE 

11. FIRE OR EXPLOSION 

1 e. ~~~,;~;~~;¢ :~'67N ~o~~~~','6~'"' 

17. ~~~7,:'·P~'i:,0B"'... .. £~o~s 

11. EROSION PROBLEMS 

Ia. INADEQUATE SECURITY 

20. INCO ... o>ATIBL.E WASTES 
, 

21. MIONICOHT OU ... PING 

2 2. OTHER (epoCIIT): 

EPA Fo"" T2070·2 (10.79) PAGE 3 OF 4 Contmue On Reveree 



Conrrnued From FrOftt 

VII. PERMIT INFORMATION 
A. INDICATE AL.L. APPL.ICABL.E PERMITS HEL.O BY THE SITE. 

~ 1. NPOES PERMIT D 2. SPCC PL.AN 0 3. STATE PERMIT(•peclly): 

J8 4. AIR PERMITS D 5. L.OCAL. PERMIT D II. RCRA TRANSPORTER 

=:J 7. RCRA STORER D •. RCRA TREATER D !1. RCRA DISPOSER 

:=ij 10. 0 THE R ( •peclly): RCRA Generator t-ID0069 396 711 
B. IN C0h4PL.IANCET 

::R) I. YES D 2. NO D 3. UNKNOWN 

4. WITH RESPECT TO (llat r•lulatton name • number): 

Vlll. PAST REGULATORY ACTIONS 

~ A. NONE D a. YES (summari%a balo•) 
# 

IX. INSPECTION ACTIVITY (past or on·Aoin~l 

=:J A. NONE [!] B. YES (complete ltema 1,2,3, • 4 belo•) 

Z DATE OF 3 PERFOR,..EC 
I, TYPE OF ACT'V'TY PAST ACTION eY: •• DESCRIPTION 

(mo .. day, • yr.) (EPA! State) 

Routine Regular MD lL.'1H Routine Inspection 

X. REMEDIAL ACTIVITY (past or on·golnll) 

D A. NONE ~ B. YES (coa.p/ete ttema 1, 2, 3,. 4 below) 

Z.OATEOF 3. PE;=tFORMEC 
!. TYPE OF ACTIVITY PAST ACTION BY: •. CESC;=!IPTION 

(mo., aay, & yr.) (EPA/State) 

Capping 1980 Private Old chrome ore storage area capped with 

asphalt. 

. 

NOTE: Based on the informcition in Sections III through X, fill out the Preliminary Assessment (Section 1/) 

information on the first page of this form. 

EP4 Form T2070·2 (10·79) PAGE 4 OF 4 
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APPENDIX E 
MODEL WORKSHEETS 

·"' . . 

Site Name: Allied Chemical Manufacturing Facility 

location: Block and Wills Streets 

.. 
:EPA Region: III 

-

' Person(s) in Charge..of the Site: 

- -

-
·--

Name ol- Reviewer: Edward Tokarski, JRB Associates 

Site Overall Score: 19.20 

General Description of the Site: 

(For example: landfill. surface impoundment. pile. contamer: types of wastes: loca110n of the site: 

contamination route of ma,or concern; types of informat1on needed for rating: agency act1on. etC.l 

Facility manufactures chromium containing chemicals. Facility 

l.S built on reclaimed land. Chromi t;e ore tailings containing 

Cr 
.,.6 

used fill in reclaiming land from the Baltimore Harbor. were as 

Site covers approximate 70 acres. 

-

. 

" 
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.• 

rl 

ROUTE- GROUND WATER 

Basis Site Sile 
Ratono Factor of Rat1no Mull•::>''"' Score 

lnformallon (Circle One1 

l.!J OBSE~VED RELEASE orlt4G.I'W11 

........... ~. 
0 €> ' 45 ~ . ., ......... 

If l!le Stl" score IS Z aro. gO 10 01811 2 
OU'Ierwrse. go 10 .stea S 

w ROUTE CHARACTERISTICS' I• .. GWD 

O.Otft 10 Acillf .... 
0 1 0 l 2 4 otCOI'Cetft 

Net~ect~~~u..,.. 0 1 0 ) ' 2 
,.., ..... ....., 

0 ' !0 l 2 4 ':If U"'UNI&I .. ZOfle 

SwDt~ 10 

~ CO,.TAINMEHT 1..1 ,.oc;wl\ c:-- 0 1 
2 IGJI 1 I 3 

~ POTENTIAL FOR RELEASE 

l;lulhoty site score from Z by sole :w:ore from I. 3 X 10 1 30 
The prOduct as S&ta ra1rn;. to:. "''s route. 

~ RELEASe 

Enrer s•t• score I rom 1 or~ 
45 

w WASTE CHARACTERISTICS1.l .,l'f(i,W4t 

Pftys•c.at St11te 0 0 2 l 1 1 
,..,,,ttence 0 1 I 2 I~ 2 6 
,..,.lo4!1..,, 

0 1 2 I(:J 2 6 l"f~hc>-.S"'4M 

SwotoiM 13 

~ HAZARDOUS WASTE CUANTITY 1 , ... Gw!l 

Tot .. Wa.a1e 0"'•"'''" o I' lz ll·~ ' 5 
IDY $u~,.. o.,.,,,, .. ,., ••UuO•~ ••••• rnat '' to••"' ~.,.,_.... 

~ TARGETS 1 "'GWII 

GtOUnG w •• ., UM 0 0 2 ) l 3 
0tSLII\C8 tO Heat eel 

0 G) 2 l l 3 wen Ouw"O'•a...,. 

c~:::.:;oo;.~:,,.. .. oy ol 'j@ ,,.,. • I 12 'Nitr'hn l ... ~.. P.acu,,a 

s-j 18 

f!.l GROUND WATER ROUTE SUS TOTAL 

A. Multiply 5 1 6 a T 1 I 45 X 13 X 5 X 18 = 52650 
8. Multil)ly (A.) by Normalizaloon Factor 52650 X .6 0.5 31. 59 

of 0.6 and Divode Dy 1.000 Jl . :a 1•"'-'1• S-..:a~:a.._ 

1A •e11Rf Of 1 .... ,.,.. ... Mt., .. __.. ctat• .. """a•aHaON te tate ... •=•"'" f&CI. A rat..-. 01 t .,.._,.. De ....... ...._ •••. 
~o~~N•••ta3ta tO,.,. a ....,,fiCNteau- Colt -.or¥ a..cP~ •• '"' ••••• •~"""' • COftta""",.,..... A tO&at • '"' _,,...., ca:a rat.._ .......... ................ ,., ......... 

11f Uta 111a Ma ""''e '"'" ~ tyoe of C'Oftta.A..._. la 1 .. ...,.ace-~~,......, cOMa ...... ~•• •• cl. .. aeowat.,.,.. 
a"t• IN t.COf'e 110ft'! ll'it ...,..., e&a& 

lflata tM ,,.. ,...... ~'GO&ola ••••"· s...a '"'-.,... ..wl'\ ,,.. "•"-.. a~~tOIGtat ~cora .,.. .,... ,,. .. --. 

Maa•mum 
;>oss•ble 

Score -

u 

• 
l 

• 
1$ 

l 

"' 

"' 

l 

' 
• 

I •• 

s 

' 
' 

:10 .. 
152,000 

97.2 



... 

ROUTE-GROUND WA TEA JRB-0351336 1 -
Rating 

Comment-Justification For Ranking Factor 

1 Cr 
+6 contamination of ground water under the site 

Measured level has been documented. 
ol release 

2 2) Patuxent outcrops 1n area, depth not well documented 
Depth to but thought to be between 20-50 feet BLS. aauifer 

Net precipitation 2) Net ppt. lS 10" per year. 

Permeabilty of 2) Area underlying site thought to be fairly permeable. unsaturated zone 

3 3) No leachate collection, diversions, Containment no run-on 
no barriers between harbor and fill material. 

6 

Physical state 
1) Solid at time of disposal. 

Persistanee 3) Chromium may exist 1n insoluble form 
indefinitely - u.s. EPA Background Document. 

3) Cr +6 chronic toxicitv (systemic) Toxicity/ severe 
infectiousness known carcinogin. 

[ 

7 
Total waste 5) 128,000 tons 

quantity 

8 0) saline under site good water Ground water - Patuxent lS very source 
use (1) 

Distance to 
1) 1 3 miles downgradient. nearest wei to 

downgradient 

Population servec 
2) by ground wate people drink ground water 1n 3 mile radius. 

in 3 mile radius 

~ 
Site rated assuming Patuxent is aquifer of c~gcern -

Other relevant But proximity to harbor makes it unlikely Cr will 
comments migrate to Patuxent. 

~ 
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ROUTE· SURFACE WATER 

BasiS Sill 
Site 

Maxomum 
Rating Factot of Rating Multiphet 

Seer• 
PossoOie 

lnlonnalion (Circle Ona1 Score .... 

~ OBSERVED RELEASE ••' sw '' 

............ , .... o-
0 @ ' 45 0$ ... _,..-c. ol , ...... 

II ll'le site ICCIIe Is Z.,Q, 
go to steo2 
otl'leNnse. go to steo 5 

~ ROUTE CHARACTERISTICS' ''"' sw :a 

S... SIWe .,_. T., .. _. @) • 2 3 , 1" l 

1. ., •• 2t MOw ......... 0 • 2 @ • 3 3 

0.•...-c• te Swtfece wat., 0 , 2 I<D • 3 l ,_ ........... 
0 10 2 , 2 2 • 

' S...OtOI .. IS 

2.! . CONTAINMENT'-2 ""' sw :» 

Coot•- 0 , z l • l 

~ POTENTIAL FOR RELEASE 

Multrpty sole-score from 2 • •S 
~ sole scO<e from 3. 
The proauct os sue ratit19 
for tn1s route. 

~ RElEASE 

Entet sole score from 1 01 4 45 •S 

w WASTE CHARACTERIST1CS1·3 ""' sw 41 

~151.11. 0 0 2 l • 1 l 

Toscnyl 
tntt<uov•"••• 0 I . 2 @I l 6 • 
""" ... -- 0 , 2 <D 2 6 I , 

s-.... 8 IS 

~ Ht.ZAROOUS WASTE QUANTITY' • ., sws 

T Olal Wa$te Ot..AM~ty 0 I , I z ,,.~ • 5 s 

(l)y Swowf\lnG o.f"'"'IIIOftt •c~ •aste 1"-1 IS IOI&Pf CGI'Ia ..... 

~ TARGETS' ''"' sw a 

Sutface War• Uae 0 • 0 l l 6 I 

Cntc.& ""''""' ... 01· 2 , I l 0 • 
J'Jco"•.atoon 51•,...a oy !r.wf'face 

~~·1 2 , 1·1 s I Watet Wtfl'f Water 11\l.aae WtiPhft ' 0 lO 3 ..,,, •• oa .... ~,, •• ,. ,.ro"'S••• 

s..oc .... 6 0$ 

~ SURFACE WATER ROUTE SU8TOTAL 

A. Multiply 5 X I X 7 X I 45 X 8 X 5 X 6 = 10800 151,175 

8. Multiply (A.J by nounatiullon factor lU~UU X ,04 
O.ISo& 6.9 91'.2 

of O.ISo& ~nd dtvode lly l,CXXI 10M I S.l •ow•• Swct:W 



ROUTE- SURF ICE. WATER Jilt. 1351331-2 

Rating Comment-Justification For Ranking Factor 
• 

1 (Cr+6 ) documented in Subsurface T i cla 1 H a t e r that has Measured level direct connection with Harbor. 
or evidence 
of release 

2 Site slope ---
or terrain 

1,year-24 hr. ---
rainfal 

Distance to 
surface water ---

Flood potential ---

3 
Containment ---

6 1) Solid state when disposed. Physica• state 

Toxicity/ 3) Acute toxic chronic systemic. 
infectiousness 

Persistence 
3) Chromium may exist ln insoluble form indefinitely -

u.s. E:PA Background documents. 

7 
3) 128,000 Total waste tons. 

quantity 

8 
2) Commercial/industrial/recreation important fishing Surface water 

use downstream. 

Critical habitats 0) Estuarine greater than 2 miles downstream. 

PopU&tion served 
by SLI'face water 0) No known intakes' within 3 miles downstream. 
with intake 3 mi. 
Wwi iifll5iio'n tan 

site 

Other relevant 
comments 
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l!E.J AGGREGATE SITE RATING 

Route Maximum 
Route Route Subtotal Subtotal Possible 

from 6, 8 or9 Squared Score 

Ground Water 31.59 997.93 (97 ..2)2 = 9447.34 

Surface Water 6.9 47.61 (97 :zt = 9447.84 

Air .. 0 0 iii.~r = 9447.84 

Fire and Explosion ---* (97..2)2 = 9447.84 

Direct Contact ---* (97 ..2)2 = 944 7.84 

Sum 
1045.54 

47239.2 

Square root of Sum 32.33 217.35 

Overall Score· =~su.,; x 100\32. 33xl06 19.20 100 .. 217:25 1 / 168. 36 

"The overall score will be between 0 and 100. The Maximum Overall Score lor a Site With Only One 
Exposure Route Is 44.7. 

.. 

*Not scored as per paragraph 2, supplement to Mitre Hazardous Waste Site 
Ranking Model, prepared for implementation of TDD llq-8109-01, 9/4/81. 

1. Since routes 4 & 5 not scored as per instructions, maximum possible 
score reduced by 48.99 ( /9447.84x3 = 168.36) 

t 


